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There  is  no  person  to  whom  I  can  with  greater 
propriety  inscribe  this  Work,  than  to  you.  Sir. 
The  distinguished  situation  you  have  held  in  the 
cooimercial  world,  both  in  this  Country  and  on 
the  Continent,  combined  with  the  liberal  course  of 
mercantile  instruction,  to  which  you  have  since 
devoted  your  time  and  abilities,  eminently  quali- 
fy you  to  appreciate  the  claims  of  such  a  pro- 
duction to  the  patronage  of  the  friends  of  the 
useful  sciences,  and  to  give  a  sanction  to  its  ob- 
ject, that  of  contributing  to  the  diffusion  of  a 
correct  knowledge  of  that  branch  of  science^  to 
the  cultivation  and  improvement  of  which  your 
attention  is  at  present  so  laudably  and  success- 
fully devoted. 

The  utility  of  the  institution  established  by 
yon,  and  conducted  under  your  auspices,  in 
which  a  regular  and  enlightened  system  of  edu- 
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DEDICATION. 

cation  is  carried  on>  has  been  widely  and  deser- 
vedly acknowledged^  indeed  it  is  but  justice  to 
say,  that  the  most  solid  advantages  to  the  com- 
mdnity  may  naturally  be  expected  to  arise  from 
an  Institution  so  conducted,  where  practice  is 
combined  with  theory,  and  science  with  the  prin- 
ciples of  trade. 

A  treatise  on  the  s^gge  extended  plan,  and  em- 
bracing, in  some  degree,  the  same  object,  it  is 
humbly  deemed^  cannot  bqt  be  qs^fol  to  the 
Public.  That  this  Work,  therefi>re»  which  bus 
b?^n  compiled  with  this  view  and  benefited  by 
your  3nggestipiis,  may  be  found  deserving  of  your 
Approbatiooi  ^ni  that  of  the  Public,  is  the  e^* 
ne3t  de$ire  of 

Your  obliged  Seiwant, 

G.  G,  CAREY. 
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PREFACE. 


In  «  coumevcial  countrj  like  Am,  it  is  necdieas  lo  enlarge 
en  die  utility  aad  necetBity  of  arithmetical  knowled/^e^-— 
WiMt  has  been  found  to  be  iMMt  requinte  and  desirablei  it 
a  c9mpUi€  tyilem  of  that  most  useful  liranch  of  science; 
for,  though  there  is  no  want  of  books  on  Arithuietiey  iie 
generality  of  diese  works  are  found  eitremely  deficient  in 
the  course  of  instruction  necessary  for  the 
worM. 


THbe  greater  uiunksff  of  aehool  boiAs  on  this  snigecc 
oentaiD  sMsely  a  fow  practical  ndes  for  performing  sosne 
fdf  the  mast  ootnmoo  oakulations  that  occur  in  conducting 
the  affiurs  of  a  small  busiMas.  Neither  the  theory  of  these 
miesy  the  contractkms  dmt  may  be  introduced^  nor  a  suA* 
cient  vuriety  of  esosrdses  are  given. 

A  few  diere  are,  that  contain  a  great  variety  of  rales,  and 
eten  some  of  the  contracted  methods  of  performing  the 
exerdses ;  but  they  neitber  eiplain  the  rules,  aor  show  how 
the  icontmctions  are  obtained,  and  contain  a  set  of  exercises 
but  little  fitted  for  giving  the  student  a  knowledge  of  cal* 
culations  connected  with  the  counting-house* 

Some  of  the  best  treatises  on  Arithmetic  cannot  be  proK 
cured  separalely,  being  connected  mfk  other  matter  in  the 
same  volume,  which  renders  them  inconvenient  for  use, 
aad  loo  eKpenmve  for  common  text  books;  others,  tboi^ 
very  welL  calculated  for  teadiing  beginners  the  rudiments 
of  the  scicnee,  are  so  hmited  in  size,  that  k  is  impossible 
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they  can  give  either  variety  of  rules  or  examples;  and  what 
may  be  strictly  termed  Comniercifd  Arithmetic  is  scarcely 
introduced  at  all. 

^ith  the  view  of  supplying  the  deficiencies  so  generally 
felty  m  this  respect,  and  of  layii^  before  the  commercial 
student  a  comprehensive  and  systematic  course  of  instruc- 
tion, in  all  the  probable  cases  of  commercial  calculatio% 
and  as  they  really,  take  place  in  business,  the  present  volume 
has  been  compiled. 

« 

In  executing  this  work,  it  has  appeared  peculiarly  neces^ 
sary  to  elucidate  the  complex  subjects  of  the  Stocks,  Ma- 
rine Insurance,  Exchanges,  and  Annuities,  with  other  topics 
fairly  important  to  a  gre&t  part  of  the  population  of  this 
country,  but  scarcely  noticed  in,  or  eatirely  excluded  from, 
works  expressly  intended  for  the  instruction  of  those  to 
whom  such  information  is  most  necessary.  Tl^e  care  taken 
to  effect  thL%  it  is  presumed,  will  be  apparent  from  the 
manner  in  which  the  various  subjects  are  treated. 

As  Logarithms  are  of  so  much  use  in  abridging  the  la- 
bour of  calculation,  in  many  cases,  particularly  in  Arbitra* 
tion  of  Exchange,  Compound  Interest,  and  Aimuities,  ad 
extensive  and  correct  table  of  these  is  added  to  the  volume.  • 

It  will  be  observed  that  the  arrangement  here  adopted  is 
different  from  that  employed  in  any  other  work ;  the  first 
part  being  entirely  devoted  to  the  consideration  of  Aiith* 
metic  simply  as  the  science  of  numbers,  and  may  be  term- 
ed the  theoretical  part;  the  second,  embracing  a  particular 
and  ample  view  of  mercantile  transactions,  and  the  bu- 
siness which  naturally  comes  widiin  the  denomination  of 
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the  great  branches  of  commerce  herein  considered.  It  is 
hoped  this  arrangement  Mrill  be  found  convenient  both  for 
the  student  and  teacher,  as  those  students  ^ho  wish  only 
to  acquire  a  general  knowledge  of  calculation,  will  find 
suflScient  rules  and  exercises  in  the  first  part  for  this  pur- 
pose, whilst  those  who  have  already  acquired  a  competent 
knowledge  of  the  general  principles  of  Arithmetic,  may 
commence  the  study  of  the  mercantile  part  without  going 
through  the  whole. 

The  best  works,  on  the  subjects  comprised  in  this  vo» 
lum^  have  been  carefully  consulted,  and  such  articles  as 
appeared  necessary,  have  been  ioeluded  in  this;  but  it 
would  be  superfluous  to  mention  these.  I  cannot,  how- 
ever, but  acknowledge  the  advantage  I  have  derived  from 
the  excellent  work  of  my  esteemed  friend,  Mr.  John 
Davidson,  A.M.  'Hhe  Practical  Calculator,**  a  production, 
perhaps,  but  too  little  known  in  this  part  of  the  kingdom. 

It  may  be  necessary  to  observe  that,  in  the  compilation  of 
a  work  like  this,  and  on  its  first  appearance,  some  inaccuracies 
must  be  unavoidable,  but  it  is  hoped  that  such  errata  as 
may  be  discovered  in  this  volume  are  but  few,  and  such  as 
ought  not  to  weigh  with  the  observer  against  the  claim 
which  the  Author  humbly  puts  in,  on  account  of  his  la- 
bouurs,  to  public  suffrage. 

That  it  may  be  of  use  to  those,  for  whom  it  is  peculiar- 
ly intended,  and  contribute  to  those  commercial  advantages 
which  form  the  basis  of  our  national  prosperity,  is  the  sin- 
cere wi^h  of 

THE  AUTHOR. 
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ARITHMETIC. 


1.  Arithmetic  is  that  science  which  treats  of  niimber. 

S.  The  theory  of  ArUhmelic  treats  of  the  properties  of  nnm- 
ben  in  the  most  general  and  abstract  manner. 

3.  Practical  Arithmetic  applies  numbers  to  the  performance 
of  calcniations  in  the  various  arts  and  common  affidrs  of  life. 


DEFINITION  OF  NUMBERS, 
CHARACTERS,  &c. 

0  • 

4.  A  unit  is  the  number  one  ;  bat  is  sometimes  used  to  mg* 
nify  any  of  the  nine  digits. 

5.  A  whole  latmber  consists  of  one  or  more  unita^  unbroken, 
or  not  divided  into  parts;  as  1,  34,  ldCI»  &g. 


6.  Att  integer  is  the  whole  of  any  thing;  as  a  pound,  a  yard, 
&c  or,  1,  2, 1, 9j  &c. 

7.  AJraction  is  a  part  of  an  int^er  or  whole  number ;  as  f  , 

8.  A  mixed  nmtUfer  is,  a  whole  number  with  a  fraction  an- 
nexed to  it;  as,  1^,  41, 34f,  &o. 

9.  An  even  number  is  that  which  can  be  divided  into  two 
equal  whole  numbers ;  as,  8, 12, 64,  8cc. 

10.  An  odd  number  is  that  which  cannot  be  divided  into  two 
equal  whole  numbers ;  as,  9, 17, 29,  &c. 

# 

1 1 .  A  prime  number  is  that  which  cannot  be  produced  by  the 
multiplication  of  two  others,  greater  than  unity;  as  3, 5, 7, 11, 
19,  &c, 

B 


2  DEFINITION  OF  NUMBERS,  &€. 

19.  A  tomposke  number  is  that  which  can  be  produced  hj 
the  multiplication  of  two  or  more  numbers  together ;  as,  6, 16, 
U,  96,  &C. 

IS.  A  square  number  is  the  oroduct  of  a  number  multiplied 
into  itself;  as  4  is  the  square  of  ^;  49  of  7,  &c. 

14.  A  cube  number  is  the  product  of  a  number  multiplied 
twice  into  itself;  as  8  is  the  cube  of  2  ;  37  the  cube  of  fi,  &c. 

15.  A  perjeci  number  is  that  which  is  just  equal  to  the  sum 
of  all  its  aliquot  parts ;  as  6;  for  its  aliquot  parts  are  1, 3,  3, 
which  make  o,  when  added. 

16.  An  aUquoi  part  of  a  number,  is  that  which  is  coataiaed 
In  another  au  exact  number  of  times ;  as  3  is  an  aliqu(^  part  of 
8;  ct  an  aliquot  part  of  15;  and  7  of  28**^. 

r  17.  Raiio  1%  the  relation  that  subsists  between  two  numbers 

I  of  the  same  kind,  the  comparison  being  made  by  considering 

I  what  jpart,  or  parts,  the  one  is  of  the  other ;  as,  when  6  is  compared 

wi|h  o,  it  is  round  to  contain  it  twice,  and  Uie  ratio  of  these  two 

imhahora  it  therefore  aaid  to  be  as  two  to  oae. 

r 

I  18.  The  ratio  of  two  numbers  is  usuallv  expressed  by  two 

4  poiatfl'flaoMl  between  them,  thus,  8:4;  and  tlM  former  is  called 

the  antecedent  of  the  r^tio  and  the  latter  Aeamsequemt-f. 

,  19.  Analagy^  or  praporiion,  is  the  similarity  of  ratios,  when 
compared  witn  one  another;  thus,  6  has  to  S  the  same  ratio 
that  8  has  to  4 ;  therefore  these  numbers  are  proportional  to  each 
|itb«r;<Qir9:^::8:4. 

20.  A  multiple  of  a  number  is  that  which  contains  the  num- 
ber a  eerlsin  nomher  of  times  without  a  remainder;  as  9  is 
a  multiple  of  3 ;  48  of  12 ;  72  of  8,  &e. 
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•mf^-^ 


*  For  the  different  tpedes  snd  properties  of  niinbers,  tee  Hnttoo^ 
Mathematical  Recreationt,  Vol.  I. 

t  Qaantities,  that  arc  not  of  the  aant  kiadi  cmaaot  bt  compared  to- 
gether .-^oe  line  may  bate  to  another  line  the  same  ratio  that  oae 
weight  has  to  another  weight,  or  that  onr  portion  of  time  bai  to  an- 
other; bat  a  Kne  has  no  relation,  in  retpeet  of  magnitade,  to  a  weight, 
AHTp  in  darstion,  to  a  portion  of  tiaie. 
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KOTATION.  9 

81.  That  namb^  wUck  iiwMaMB  anatber,  or  is  eoBtliiw^ 
it  any  namber  of  times  exactly,  is  called  its  submuMph. 

di.  The  gretUest  coflRMon  metuure  of  two  or  more  nombtar, 
-is  the  greatest  number  which  wiU  divide  those  snmbera  withoat 
a  reMaibder ;  as  8  is  the  greatest  common  measure  of  16,  S4, 
and  40. 


3S.  The  reciprocal  of  a  namber  is  the  qnotieiit  obtained  by 
A        dividiag  unity,  or  1,  by  that  number;  as  f^  is  the  reciproaal  oif 

34.  Itom0geni<ni$  quaniitiei  are  such  as  can  be  added  Uh 
Igether. 

CHARACTERS. 

31.    +  (Plus)  Is  the  sign  of  Addition. 

-*-  (Minus)  ■■  ■  of  Subtraction. 

X  ■     '  of  Multiplication, 

-J-  ■  of  Division. 

52  ■■  of  Equality. 

:     :  :     :  ■  of  Proportion. 

s 
\^,  \/,  or|,  ■  of  the  Square  Rootk 

v',  or  i  '■  of  the  Cube  Root. 

25.  A  small  figure,  placed  over  any  number,  signifies  that  it  Is 
multiplied  as  many  tiroes  into  itself.  Thus  8*  =64,  and  &'zz 
135. 


NOTATION. 


1.  The  method  of  writing,  or  expressing  numbers,  by  proper 
charaeters,  is  called  Notation  ;  and  reckoning  mr  readmg 
their  value,  when  written,  is  called  Numeration. 

t.  Various  contrivances  baye  been  used  to  accomplish  tha 
purposes  of  NolatiiNi  and  Numeration,  at  diflbrent  periods,  and 
oy  different  nations  of  the  world. 


4  JACTATION. 

8.  Il  18  higliljF  probable  that  short  lines,  or  dola,  wer^  the 
first  characters  employed  to  denote  or  record  numbers. 

.  4.  The  letters  ofth^  alphabet  appear  also  to  have  been  used  for 
tins  purpose,  but  each  letter  represented  a  particular  number^ 
tWbich  is  evident  in  the  divisions  of  Homer's  Poems,  and  the 
119th  Psalm. 

'5.  The  Greeks  used  the  initial  letters  of  the  names  of  the 
numbers,  in  their  language,  to  express  any.  number  they  wished 
to  represent. 

-  6.  The  Romans  likewise  employed  a  similar  method,  and,  be- 
sides characters,  for  each  rank  of  classes,  they  introduced  others 
to  represent  five,  fifty,  and  five  hundred.  The  characters  which 
they  employed,  and  their  values^  are  the  following: :  T,  for  one ; 
V,  for  five;  X,  ten;  C,  one  hundred;  D,  five  hundred;  and  M, 
one  thousand, 

7.  By  combmlng  these  chai'acters  according  to  the  following 
rules,  any  number  may  be  represented. 

8.  When  the  same  letter  is  repeated  twice,  or  oftenier,  its  va- 
lue is  represented  as  oflen.  Thus  II  signifies  two;  XXX, 
thirty;  CG,  two  hundred. 

9.  When  a  numeral  letter,  of  less  value,  is  placed  after  one  of 
greater,  their  values  are  added;  thus,  XI  signifies  eleven; 
liXV,  sixty -five;  MDCXXVIII,  one  thousand  six  hfundredand 
twenty-eight. 

10.  When  a  numeral  letter  of  less  value  is  placed  before  one 
of  greater,  the  value  of  the  less  is  taken  from  that  of  the 
greater;  thus,  IV  signifies  four;  XL,  forty;  XC,  ninety;  CD, 
four  hundred.  Sometimes  iq  is  used  instead  of  D,  for  fiVe  hun- 
dred; and  the  valne  is  increased  ten  times  by  annexing  q  to  the 
right  hand. 

Thus  13       signifies  500      and  CIq,  1000. 

133  5000  CCI33,       10,000.. 

1333  50,000         CCCI333, 100,000. 

11.  Sometimes  thousands  are  represented  by  drawing  a  line 
over  the  top  of  the  numeral;  v  being  used  for  five  thousand; 
C,  for  fifi;y  thousand;  c  c,  two  hundred  tiiouaaiid/ 


NOTATION.  5 

13.  The  present  mode  of  Notation,  of  giving  each  character 
a  local  value,  that  is,  a  value  from  the  place  it  occupies,  is  found 
to  be  both  easier  and  "more  extensive  tiiao  any  other  method 
hitherto  known,  and  is  said  to  have  been  invented  in  India,  and 
introduced  into  Europe  by  the  Moors,  who  brought  it  from  Ara- 
bia. 

The  figures  or  characters  by  which  numbers  are  repre-. 
sented,  at  the  present  day,  are  also  said  to  have  been  brought 
from  Arabia. 

13.  These  characters  are  ten  in  number,  viz. 

12345G7         8        9         O 
One  two  three  four  five  six  seven  eight  nine  cipher. 

14.  By  these  ten  characters  all  numbers  may  be  represoiited. 

15.  The  nine  first  are  called  significant  figures,  or  digits,  and 
sometimes  represent  units,  sometimes  tens,  hundreds^  kc., 
according  as  they  stand  singly  or  joined  to  others. 

16.  When  any  significant  figure  stands  alone,  it  denotes  sim- 
ply its  own  value;  but  it  has  besides  a  local  value,  which  depends 
on  the  place  it  occupies,  when  connected  with  others :  thus,  a 
figure  standing  in  the  first  or  right  hand  place,  denotes  only  its 
simple  value,  and  is  jsaid  to  be  bo  many  units ;  but  if  another 
figure,  or  the  cipher,  be  placed  on  the  right  of  it,  then  its  value 
ia  increased  ten  times  what  it  was  before ;  or  it  is  shifted  fi'om 
the  units  place  to  the  place  of  tens. 

17.  If  two  figures  or  ciphers  be  placed  on  the  right  of  any 
figure,  its  value  is  increased  one  hundred  times ;  if  three,  one 
thousand  times,  and  so  on,  increasing  in  a  tenfold  proportion  for 
every  figure  that  is  added. 

IS.  The  reason  of  this  is  obvious,  for  every  figure  or  cipher 
that  is  placed  on  the  right  oi  any  other  figure,  shifts  the  first 
figure,  as  it  were,  one  place  to  the  left  of  what  it  formerly  held> 
and  makes  it  occupy  a  higher  or  more  valuable  place,  by  which 
means  its  value  is  increased  ten  times  what  it  was  before,  at  every 
remove ;  for  every  place  firom  the  right  is  ten  times  more  valu- 
able than  the  one  on  the  right  of  it. 


NUMERATION. 


NUMERATION. 


1.  The  names  of  the  places  or  classes  may  be  learned  from  the 
following 

TABLE. 


3.  8  4r  5, 3  9  6.  7  S  5,6  2  9.  8  6  2, 6  4  S 


o^ 


OH  • 

I  • 

•  ^  1 

o 


o  o  5 


QQ 


OB 

g 

s 


01 

I 


pA  rS    OR 


11 

Q   so 
0^ 


o 


P    CO 

^  s 


00 

O 


9  no 


^^ 


d 
a 

X 


d 
H 


oSd       €dOSd*E9 


a# 


S.  The  first  six  figures  from  the  right  hand  are,  called  tlie 
imit  period;  the  next  six  the  million  period;  after  vhich  the 
triifion>  oaadrillion,  qnintillicm,  sextiUion*  aeptiUion,  oietiUioiK^ 
and  noniliion  periods,  follow  in  their  order. 

4.  The  best  method  of  reading  any  large  number,  b  firsts  to 
divide  it  into  periods  and  half  periods,  by  diflfisrent  marks;  then 
to  begin  at  the  left  hand,  and  read  the  figures  in  their  order,  by 
nammg  them  according  to  the  places  they  hold,  as  in  the  prece- 
ding table. 

5.  In  writing  any  number,  care  nuist  be  taken  to  give  each 
figure  its  proper  place,  which  may  easily  be  done  by  means  of  the 
cipher,  when  significant  figures  are  wanting,  for  this  seems  to 
be  the  only  use  of  the  cipher. 


NUMERATION.  7 

6.  Write  down  in  figives  the  following  numbers. 

1.  Three  hundred  and  fifty-four. 
9.  Five  hundred  and  six. 

3.  Three  thousand  and  eighty-six. 

4.  Nine  thousand  and  seventy. 

5.  Sixteen  thousand,  seven  hundred,  and  eifhty-five. 

6.  Two  hundred  thousand,  two  hundred,  and  nine. 

7.  Forty-seven  millions,  eight  hundred  thousand. 

8.  Forty-five  thousand,  six  hundred  and  seven  millions,  five 
hundred  and  sixty-fbur  thousand,  three  hundred. 

9.  Six  hundred  and  twenty-four  thousand,  three  hundred  and 
seventy-one  hilUous,  two  hundred  and  sixty-four  thousand,  six 
hundred  and  thirty -five  millions,  nine  hundred  and  ninety  ^five 
tllMKand,  four  hundred,  and  forty-two. 

7.  Write  down,  in  words,  the  following  mmihers. 

No.    1.  e&  N^    6.  MA71 

7.         dO?,«M 

9.       4,7«6^t 

».    95,094,738 

la  86<^7M,0» 

^  8.  Numbers  being  susceptible  of  no  other  change  than  that 

!  of  increase  or  diminution,  it  follows,  that  the  whole  of  Arithme- 

tie  is  comprehended  in  two  operations,  viz.  Addition  and  Sub^ 

trmetion.    However,  as  it  is  fi-eouently  required  to  add  several 

tqinol  numbers  together,  or  to  suntract  several  equal  ones  from 

>  a  sreater,  till  it  be  exhausted,  proper  methods  have  been  inven- 
ted to  render  these  operations  more  easy,  which  are  distinguished 

>  by  the  names  of  MuUwplicaHon  and  Dimnon;  therefore,  these 
four  rulea  are  the  basis  of  all  practical  Arithmetic. 


1. 

69 

% 

90 

3. 

6iO 

4, 

704 

«. 

6,788 
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ADDITION. 


Addition  Is  that  operation  by  which  vre  fiind  the  ^oant  of 
two  or  more  numbers. 

RULE. 

Place  the  numbers  distinctly  under  each  other;  that  is,  units 
onder  units,  tens  under  tens,  and  so  on ;  and  draw  a  line  under 
the  lowest  number.  Then  reckon  the^  amount  of  the  right-hand 
column;  and  if  it  be  under  ten,  mark  it  at  the  foot  of  the  colnmD. 
If  it  exceed  ten,  consider  how  many  tens  it  contains,  and 
carry  as  many  units  to  the  next  column,  and  mark  the  excess  of 
the  sum  above  the  tens,  at  the  foot  of  the  column.  In  like 
manner^  carry  the  tens  of  each  column  to  the  next, 'and  mark 
down  the  iidl  sum  of  the  left-hand  column. 


EXAMPLES. 

1. 

2, 

3. 

4. 

276 

314^ 

4135 

5341 

110 

S314 

5413 

3415 

473 

4231 

^2541 

4153 

358 

1423 

1254 

1536 

589 

3142 

4125 

5361 

1806 


5. 

6. 

7. 

47826 

934826 

217618 

73840 

751045 

379824 

31397 

273876 

218342 

74186 

482942 

142729 

21814 

537268 

374286 

«pi 


ADDITION. 

8. 

9. 

10. 

^6928 

557896 

5678964 

58871 

102357 

7967343 

36984 

579982 

1254710 

72587 

258989 

678^86 

97823 

8^7254 

434376 

64834 

919486 

752696 

75462 

767358 

1354968 

■»^ 


1 1 .  Add  together  308+5675+96398+5675+6987+7857 + 
0375+8597+4984+6529. 

12.  Add  togeUier,  2976 +5497  +  58384  +  97653  +  918+ 
65837+97549+8968+56975+32817. 

13.  A4idtogeUier,98756+42918+3G987+678+49186+ 
38679+8196+76919+75679+89753. 

14.  Add  togeth^,  43724 +3964+7982+53499+37654+ 
38217+86214. 

As  it  is  of  the  utmost  consequence  in  bustnesB,  to  pefform 
addition  readily  and  correctly,  the  student  ooght  to  practise  thii 
part  of  arithmetic  till  he  can  do  it  vith  fecility. 

In  order  to  acquire  this  knowledge,  the  following  remarks 
will  be  found  useful : 

1.  If  a  person  can  readily  add  any  two  figures  together,  he 
will  as  easily  add  one  figure  to  any  sum. 

2.  For  it  is  only  to  add  the  figure  to  the  unit  pUice  of  that  sum, 
and  if  it  exceed  ten,  it  raises  the  ten  place  of  the  former  sum, 
one.  Thus»  because  seven  and  nine  make  sixteen,  thirty-seven 
and  nine  make  forty-six ;  forty-seven  and  nine,  fifty-six,  &c. 

3.  After  a  little  practice  in  adding  two  figures  together,  or  one 
figure  to  any  sum,  two  or  more  figures  may  be  considered  as 
forming  one  sum,  and  added  to  any  other  sum  at  one  glance. 
This  is  very  easily  done,  when  two  or  more  figures  amount  to 
ten;  as 6  and  4;  7  and  3;  or  2^  3^  and  5,  stand  in  the  same  co- 


lo  addition; 

}aiun.  To  accompiiBli  this  with  greater  ease,  it  may  sometimes 
be  preferable  to  begin  at  the  top  of  a  colnmn  rather  than  at  the 
bottom,  and  to  add  the  carriage  from  a  former  line  to  the  second 
or  third  figvre  from  the  top  or  bottom  of  the  next  cohimn,  in* 
stead  of  adding  it  to  the  first  %ure  from  the  top  or  bottom,  as  Is 
nsuallj  done. 

4.  In  adding  a  number  of  cohimns,  it  is  proper  to  write  down 
the  carriage  from  one  column  to  the  next,  under  its  respectiye 
column,  to  prevent  the  trouble  of  sttPBiing  the  di^renl  wnmns 
prex  agaii|. 


METHODS  OF  PROOF. 

1.  Every  operation  should  be  examined  or  performed  in  a  di^ 
fetent  manner  from  what  it  was  done  at  first,  in  order  to  insure 

correctness;  for,  if  the  same  niode  be  taken,  the  same  error  quay 
be  committed. 

2.  If  theadditioii  wmjirst  performed  by  beginning  at  the  hoU 
torn  of  the  columns,  it  ought  lo  be  perrormed  the  second  tHtte 
by  beginning  at  the  <op  of  the  columns;  then,  if  the  sum  in  both 
cases  be  the  samej^  the  tru^  sum  is  obtained,  oth^wise  not 

3.  Divide  the  sums  to  be  addedinto  several  divisions,  add  these 
separately,  and  then  add  their  ^nms  together.  If  the  tmouat  o# 
these  be  the  same  as  the  amount  obtained  by  adding  at  once,  it 
may  be  presumed  the  true  amount  is  obtained.  This  netlM^ 
should  be  adopted  when  the  sums  of  the  parts  are  required^i  as 
well  as  the  whole. 

4.  Subtract  each  num1)er,ortenntobeadded  fi^m  the  amount, 
which  will  at  last  be  whoUy  exhausted,  withoat  any  renuiMider,  if 
the  addition  has  been  rightly  performed. 
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SUBTRACTION. 


Subtraction  is  the  operaticm  by  which  we  take  a  less  nam* 
ber  from  a  ffreater^  in  order  to  obtain  their  difference.  The 
g^reater  b  called  the  Minuend,  and  the  less,  the  Subtrahend. 


RULE. 

Place  the  subtrahend  under  the  minuend,  and  siibtra«t  naitc 
from  units^  tens  from  tens,  and  so  on.  If  any  figure  of  the  sub* 
traheiid  be  greater  than  the  corresponding  one  of  the  mkuend, 
borrow  ten;  that  is,  add  ten  to  the  upper  figure,  and  then  subM 
tract  the  lower  from  the  sum,  put  down  the  remainder,  and  carry 
one  to  the  next  figure  of  the  subtrabend. 


EXAMPLES. 

1. 

2. 

s. 

Minuend 
Sttbtrahend 

15387C 
21754 

7543879 
4870294 

1786M39 

Remainder 

132122 

J 

4. 

5. 

6. 

894210 
372849 

3812642 
1705897 

4218763 
4M75>f9 

7. 

8. 

9. 

9386425 
2098248 

7214082 
1880417 

4218318 
1688792 

1$  SUBTRACTION. 


MISCELLANEOUS  EXERCISES. 


1.  A  person  was  born  in  1780  and  died  in  1816^  what  was 
his  age  P 

8.  The  art  of  printing  being  discovered  in  1449^  how  many 
years  i»  it  sinpe^  this  being  1816P 

3.  A  merchant  had  two  debtors,  A>  and  B,  who  owed  him«  to« 
gether>  1^0;  A  owed  him  <£879,  what  did  B  owe  him? 

4.  If  a  person  live  till  the  year  1830^  and  is  then  fifty  y^arfs 
old^  in  what  year  was  he  bom  ? 

The  reason  for  borrowing  or  guiding  ten  to  the  upper  figure, 
when  the  under  one  is  greater^  will  appear,  if  we  consider  that 
numbers  increase  in  a  tenfold  ratio,  and  that,  by  increasing  any 
two  numbers  equally,  their  difierence  is  not  altered.  For  b^ 
adding  (en  to  the  minuend,  aifd  one  to  the  next  higher  place  of 
the  subtrahend,  we  add  an  equal  sum  to  each. 


METHODS  OF  PROOF. 

1.  Add  the  remainder  to  the  subtrahend :  if  their  sum  be 
equal  to  the  minuend,  the  operation  is  right. 

S.  Subtract  the  remainder  from  the  minuend :  if  the  difier- 
ence be  equal  to  the  subtrahend,  the  operation  is  right. 
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MULTIPLICATION. 


MULTIPLICATION  18  ohI^  a  short  method  of  performing  Addi- 
tion, when  the  same  number  is  to  be  added  any  giYen  numboi 
•f  times. 


Thns^      4764  multiplied  by  4,  or  4764  added  four  times. 
4  4764 

4764 

19056  4764 


19056 


From  this  it  is  evident,  that,  to  multiply  any  number  by  an- 
c4her,  is  the  same  as  to  add  one  of  the  numbers  to  itself,  as 
often  as  there  are  units  contained  in  the  other. 

The  numbers  to  be  multiplied  together  are  calledySicfof^; 
bttt  the  upper  iactor  is  also  called  the  multiplicand,  and  the 
lower  the  multiplier.  The  number  arising  from  the  multiplica- 
tion of  the  &ctors  is  called  the  product. 


To  enable  the  student  to  perform  multiplication  readily  and 
correctly,  it  will  be  necessary  to  commit  to  memory  the  follow- 
ing 
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MULTIPUCATION. 


MULTIPLICATION  TABLE. 


1 

2 

4 

6 

8 

10 

12 

14 

3 

6 

9 

12 

15 

4 
8 
12 

5 

10 

15 

6 

,  7 

8 
16 
24 
32 

9 

10 

11 

12 

2 
3 

12 
18 

14 
21 

28 

18" 

27 

36 

45 

54 

63 

20 

22 

24 

30 
40 
50 

33 
44 

36 

"48* 

4 

* 

5 

6 

» 

7 

16 
20 

20 
25 
30 
35 

24 
30 
36 
42 

35 

40 

55 
"66^ 

60 

72 

18 
21 
24 
27 
30 

24 

28 

42 
49 

48 
56 

60 

70 

77 

84 

8 
9 

16 
18 
20 
22 
24 

32 
36 
40 

40 
45 
50 
55 

48 
54 
60 
66 

56 
63 

64 

72 

72 
ll 

80 
90 

88 
9» 

96 
108 

TO 

77 

80 
88 

90 
99 
108 

100 
110 
120 

110 
121 
132 

120 
132 
144 

11 

12 

33 
36 

44 

48^  60  • 

73 

84 

96 

RULE  I. 


Place  the  multiplier  nnder  the  multiplicand,  and  multiply 
the  latter  successively  by  the  significant  figures  of  the  former ; 
if  the  multiplier  consist  of  more  figures  than  one,  place  the  rifi^ht 
hand  figure  of  each  product  under  the  figure  ot  the  mulfipfier 
from  which  it  arises;  then  add  the  different  products,  wiiich 
vili  be  the  whole  product  of  both  factors. 


EXAMPLES. 

1. 

2. 

3. 

231037 
6 

7062526 

7 

3723104 
8 

1386222 


49437682 


29784832 


JIULTIKLICATION. 


15 


4. 

37846 
835 

189230 
113538 
75692 

8893810 


5. 

312758 

789 

3814822 
2502064 
2189306 

246766062 


6. 

850467 
234 

3401868 
2551401 
1700934 

199009278 


No.  7.  193524  by  456  No.  11. 

8.  2i049l6  by  678  12. 

9.  83075  by  7684  13. 
10.  84639  by  7695  14. 


56842  by  18642 
21593  by  91573 
36898  by  98979 
46897  by  57987 


RULE  IL 

If  Um  multiplier  be  a  composite  number^  we  may  multiply  by 
its  oompoaeat  parts,  instead  of  the  number  itself. 


Example— 4276  by  42,  or  by  7  times  6.    4276 
42  7 


8552 
17104 

179592 


29932 
6 

179592 


EXERCISES. 

No.  1.  Multiply  5492  by  72  No.  4.  Multiply  378914  by  54 

2.  ■  13759      56         5.     520813  by  63 

3.    73048      48        6.      ^ 56417    by  144 

If  the  miiltiplier  be  5,  which  is  the  half  of  10^  we  may  annex 
a  cipher,  and  men  divide  by  2.  If  it  be  25,  which  is  the  fourth 
part  of  100,  we  may  annex  two  ciphers,  and  then  divide  by  4 : 
if  125,  which  is  the  eighth  part  of  1000,  three  ciphers,  and  then 
divide  by  8.  Other  contractions  may  be  found  in  a  similar 
maiuier. 


16  MULTIWJCATION* 


RULE  III. 


1.  TointiltiplyanynumlKfrby9,  which  is  one  less  than  10,  an- 
nex a  cipher  to  the  number  and  then  subtract  the  multiplicand 

4tom  that  nutoiber,  increased  by  the  cipher,  and  the  remainder 
will  be  the  product. 

2.  To  multiply  by  99,  or  any  number  of  nines,  annex  as  many 
ciphers  as  there  are  nines  in  the  multiplier,  and  then  subtract 
the  multiplicand.  A  similar  rule  may  be  found  for  other  figures 
as  well  as  for  9. 

EXAMPLE. 

Multiply    74896  by  992 

74896000  =   X  1000 

599168  =   X         8  deducted 


74296832 


EXERCISES. 

No.  1 .  Multiply  4875967  by  99994    No.  3. 4759378  by  7997 
2.  4169875      5995  4.7093856    399958 

It  often  happens  that  a  line  of  the  product  is  more  easily 
found  from  a  former  line  than  from  the  multiplicand  itself. 


EXAMPLES. 

1.        473526  2.        372568 

84  36 


1894104  2235408 

3788208  1117704 


39776184  13412448 

In  the  first  example,  instead  of  multiplying  by  8,  we  may 
multiply  1894104  by  2,  and  in  the  second,  inst^  of  multiply- 
ing by  3,  we  may  divide  2235408  by  2. 


MULTIPUCATiaN.  1? 

The  prodaet  of  tvd  or  more  figures  may  Mmctimes  be  ob- 
tained at  once,  from  the  product  of  a  figure  already  fimnd. 


EXAMPLES. 

No.  1.        MM7  No.  9.        9533 

646  64S79 


354383  31698 

3389438  95094 

190188 

23148769 


191170638 


In  the  first  example,  we  first  multiply  by  6;  then,  beeaase 
6  times  9  is  54,  we  multiply  that  product  by  9,  instead  of  mul- 
tiplying sBceesmT^y  by  4  mid  5. 

In  the  second  example,  we  first  multiply  It  9;  then,  because 
3  times  9  Is37,  we  mdtiply  the  first  Ime  of  the  product  by  8; 
instead  of  multiplying  separately  by  7  i|nd  3;  lastly,  beemise 
twice  37  is  54^  we  multiply  the  second  line  of  the  product  by 
3,  instead  of  mdtiplyiag  separately  by  4  and  5. 

When  this  method  is  followed,  care  must  be  taken  to  place 
Ihe  right  hand  figure  of  each  prodoot  under  the  right  hand 
i^re  of  that  part  of  the  multiplier  firom  whieb  it  is  derived. 


Contraetiotts  may  sometimes  bt  obtained  by  beghining  the 
work  at  the  hi^est  place  of  tiie  miAtiplifr,  instead  of  Ihe  low- 
est., 

METHODS  OF  PROOF. 

1 .  Bepeat  the  operation,  using  the  multiplier  as  the  multipli- 
cand, and  the  multiplicand  as  tiie  multiplier. 

3.  Cast  the  nines  out  of  the  multiplicand  and  also  out  of  the 
multiplier,  if  above  9.  Multiply  the  excesses  together,  and  cast 
the  9's,  if  necessary,  out  of  tlieir  product.  Then  cast  the  9'8 
out  of  the  product  of  the  factors,  required  to  be  maltiplied  toge* 
ther,  and  observe  if  this  excess  correspond  with  tne  former. 
The  results  are  generally  placed  round  a  cross,  thus:-* 

C 


18 


MULTIPUCATION. 


7808 
48 

63184 
31592 

379104 


6 

5x3 

6 


S456 
76 

S0736 
94192 

3^656 


0 

0X4 
0 


MISCELLANEOUS  EXERCISES. 

1.  There  are  twelve  signs  in  the  EcKptic,  and  eyery  mgn 
contains  30  degrees ;  how  many  degrees  does  the  Ecliptic  con- 
lainP 

%  How  many  balls  in  18  boxes,  each  containing  365? 

3.  How  mqch  hay  will  grow  on  4^  acrea»  aapnoaiag  two 
ero^,  the  first  212  loads,  and  the  second  70  loads  per  acre* 
disbngoishing  the  crops  ? 

4.  The  sum  of  .two  nnmbeia  is  4584.  and  the  less  is  1876: 
what  is  their  product  P 

5.  What  is  the  difference  between  twelve  times  sixty -seveii«, 
and  twelve  tim/es^  seven  and  sixty  ? 

6.  How  many  miles  will  a  person  walk,  in  five  years,  aappo^ 
sing  he  travels  twenty-three  aiika  each  day  ?  i 

7.  Suppose  200  men  take  a  prize,  and  each  man's  share  is 
£160,  wbat  is  tlie  value  of  the  prize? 

S.  How  many  tetters  in  a  book  of  7  vols*,  each  vol.  contoin- 
Jtig  338  pages,  each  page  34  lines«  and  each  line  3ti  letters  P     . 


iSSm 
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DIVISION. 


In  DiTisiOM  two  numbers  are  given^  and  it  is  required  to  find 
how  often  the  one  is  contained  in  the  other. 

Thns  it  may  be  required  to  find  how  many  times  9  is  con- 
tained in  58,  and  the  answer  is  6  times^  with  a  remainder  of  4. 
Here  the  9,  or  number  divided  by,  is  called  the  Diyisor;  the 
(58)  or  number  to  be  divided,  the  Dividend;  and 6,  or  the 
number  of  times  the  divisor  (9)  is  contained  in  the  dividend, 
(58)  is  called  the  Quotient. 

As  the  operation  of  Division  would  be  tedious,  when  ^be 
divisor  is. contained  a  great  many  times  in  the  dividend,  it  is 
proper  to  shorten  the  labour^  at  much  as  posmUe,  by  every  oon/» 
vement  method  that  can  be  discovered. 


RULE  I. 

» 

When  the  divisor  is  leak  than  19,  plaee  the  ^Isor  on  the 
left-hand  of  the  dividend,  separating  them  by  a  short  line,  then 
consider  how  often  the  divisor  is  contained  in  the  first  or  left- 
hand  figure  of  the  dividend ;  if  this  figure  shall  be  less  than 
the  divisor,  takB  the  first  two,  or  even  three,  if  necessary,  and 
fet  down  the  quotient  under  the  right-hand  figure  employed ; 
if  there  shall  be  any  remainder,  catry  it  as  so  many  tens  to  the 
next  figure  of  the  dividend,  and  contiaue  this  operation  till  all 
the  dividend  is  exhausted. 


EXAMPLES. 
No.  1,      3)781479  No.  9,      7)6178898 

240490—9  889614 


£0 


OIVIifONi 


No.  S,      4)7S1041< 


1809601 


^■^i 


Mo.  i,      9)4100742 


455638 


No.*5,      5)7»8287 


1440657—2 


No.  6,    11)6745681 


613243—8 


mmi 


EXERCISES. 


N».7,    786425796  by   6. 

8,  SI«8270646Vy  11. 

9,  1015304084  liy  12. 


No.  10,    541706652  by   9. 
U,    384070019  by  12. 

12,    701408214 1^  U. 


RULE  II. 

1 .  When  Ae  ditiMV  is  a  composile  nimibor,  and  gmUr  th4ti 
12«  dtvide  by  the  leompoMttl  parta  of  the  divisor :  tbat  ia,  dirida 
first  by  one  of  the  oompoMftI  parta,  sad  the  qaotiant  thence 
arising  by  tiie  other  component  j^fft,  aikd  so  on;  the  Isist  quotient 
will  be  the  quotient  required. 

2.  If  the  diTisor  be  not  a  composite  number,  produced  by  the 
asaltiphoalieli  of  two  numbers^  eaoh  under  12,  this  rule  dbouU 
not  be  ipplMi,  as  tiie  diTision  will  be  mora  troublesofls^ 
thau  by  m  next  rule. 

8,  In  using  two  dinsors  iastesd  of  otoe»  if  theffU  should  be  any 
temaittder  in  dindtag  by  tiie  second  figure,  multiply  this  f»- 
msiader  by  the  first  diTiaor,  and  to  the  product  add  the  fine 
iemainder  (if  any)  aad  the  sum  triH  be  Uie  complete  reamia- 
der*. 


«  If  there  be  no  rcnMttdcr  ia  divi^Mf  bv  the  first  divisor,  it  it  not 
neceisftry  to  maltinly  the  fecood  renuiiuder  by  the  first  dirisor,  the  fmc- 
tibn  bdng  onlf  ia  lower  tersn  than  when  the  whole  divisor  it  lis  deno- 
minator. 


Dinm^  n 


BXAMPLES. 

^  7}  3346  ^6)10644 

QotttieBt         478  1794 


^4)10996  )   8}  Slttft-^ 

«7dl— J  ss^^H 


EXEECI8ES. 

No.l,    834135  ky  94.  Mo.  4,  57«n8b7l08. 

9,    8137lSiy72«  5,  904689  by  191. 

3,    8097e9by81.  6,  S79540byl44. 


When  thefe  are  mbem  monesed  to  the^Tiaor,  cat  then  off, 
and  €«t  off  as  many  ngnres  firom  tbe  rigkt4iaad  of  tbo  ififidaad ; 
attach  the  figures  eat  off  to  tbo  roioaiiider,  whiah  will  fcm  the 
complete  remainder. 


RULU  III. 

» 

1.  Whe»  the  divisor  is  not  a  oompoaite  anmber  and  greater 
than  19,  aasnme  as  many  figtareson  the  teft-Jund  of  the  midliplier 
as  eontain  the  divisor  onee,  ^r  eAener;  find  how  many  times 
they  eootain  it ;  and  place  the  answer  as  the  highest  figare  of 
thefBotient. 

9.  Multiply  the  divisor  hy  the  Hgtae  jem  have  feond,  and 
plaoe  Uie  prodoet  owkr  t|io  f^  of  the  dividend  fitm  whlbh  it 
is  obtuned. 

3.  Subtract  the  prodoct  fi'om  the  figores  above  it. 

4.  Bring  down  t)ie  next  ifigvre  cf&i^  dividend  lo  the  remah^^ 
der,  and  divide  the  number  it  makes  up,  as  before* 


ii  DIVISION. 

EXAMPLTETS 
Divicle  1760598  by  93 

PiviMr.    DIHdand.     QnoOeat. 

?3)1760W8(76M7 
161 

150 

125 
lU 

*  109 
92 

178 
161 


17  Remaindei*. 


DiTide  5S0914  by  334. 


334)550914(3354 
468 

839 
703 

1871 
1170 

1014 
936 


78  Remamder. 


It  is  usual  to  mark  a  point  under  the  figures  of  the  di?idend, 
as  they  are  Inrought  down,  to  prevent  mistakes. 


DIVISION. 


EXERCISES. 


Vo.h 
2, 
3. 
4, 

6, 


S7831S  by  39. 
832551  by  97. 
589424  by  374. 
74879  by  563. 
382682  by  730. 
718709  by  762. 


No.  7,         9754Q2  by  1338. 

8,  372109521  by  3071. 

9,  400716  by  6572. 

10,  832172  by  8708. 

11,  321047217  by  25204. 

12,  8734678221^82873. 


Wboi  the  dividend  is  large,  we  may  fcrm  a  table  of  the  pro- 
ducU  of  the  divisor  by  the  nine  digits,  by  whieh  we  may  more 
readily  percdve  how  often  the  divisor  isiiOiitalDed  in  the  various 
dftvidiuus,  or  nnmbers  to  be  divided. 


EXAMPLE. 

• 

73)5387269(73798 
511 

73  by  2=146 
3=219 
4=292 
5±;365 
6=538 
7=511 
8=584 
9=657 

277 
219 

582 
511 

716 
657 

• 

599 

484 

15  Remainder. 

' 

RULE  IV. 

To  divide  by  9,  or  any  number  of  nines,  write  the  dividend 
imder  itself,  taking  eare  to  shift  the  highest  phice  as  many 

places  to  the  right-hand  as  there  are  nines  in  the  divisor. 

write  it  again^  making  the  same  change,  as  often  as  the  length 
of  the  dividend  admits;  add  these  together,  and  then  cnt  off  a« 
mmy  ^gures  from  the  right-hand  of  the  sum  as  tiiere  are  nines 


M  DIVISION. 

in  the  diviior.  The  figures  thai  remain  on  the  left-hand  com- 
pose ^e  quotient,  and  th^as  4at  aff^  the  remainder.  If  there  he 
any  carriage  to  the  unit  place  of  the  quotient,  add  the  same 
mmiMt  to  the  ramiunder,  and  if  the  figorea  cot  off  he  all  nines, 
add  I  la  the  qaotiettt,  and  Itiere  will  be  no  rtttainder. 


EXAMPLES. 

Na.l,    99)439031                 No.  2,  99)728863 

432()  7288 

4S  73 

Qaotioit  498^)94  Rem.  7862)23 


Quotient  7362)24  Rem. 

No.  3,    999)253746  No.  4,    99)47235 

253  472 


253)999 


4 


1  477)11 

1 


Quotient  254 


fi^> 


Quotient  477)12  Rem. 


EXERCISES. 

No.  1 ,  Diride  67403  by  99.    No.  B,  Divide  6748378  by  999. 
2, 23548  by  990.         4, 5728376  by  9999. 


The  reason  of  this  will  be  easily  discovered,  if  we  consider 
that  any  number  of  tms  contains  a  uke  nnmber  of  9's,  together 
with  a  like  number  of  units ;  any  nnmber  of  hundreds  a  like  num- 
ber of  99'b,  together  with  an  equal  number  of  units;  and  the 
same  thing  is  true  for  any  multiple  of  ten,  when  divided  by  an 
equal  number  of  9's :  hence  the  mason  of  the  rule  is  obvious. 


RtJLE  V. 

If  the  divoor  can  be  maki^liid,  by  a  aingle  ^guie,  to 
make  die  prodoet  109,  or  1000,  or  any  fiuaber  of  hundreds  or 
thonsaads. 


DIVISION. 

Mahiply  ifce  dmdend  by  the  aame  figure  that  tlie  diviior  ii 
n^idt^lied  by,  and  then  dmd*  it; 


EXAlfPLEL 
Divide  33875  by  96. 

ssen 

4 
S5x4=l,00}I815/» 

1315     Quotient 


EXAMPLE  II. 
Diyide  98417S  by  75. 

S84175 


75x4s:3^00)lldW,00 


3789     QoAtieiit. 


EXERCIBJiS. 

»^.  I,  Div.  Sd437  by  S5.      No.  4,  Dir.  396765  by  235. 

2,  —  63728  by  135.     5,  —   958459  by  275. 

3,  ~  496475  by  175.     6,  ~  6880494  by  875. 


RULE  TI. 

To  divide  bya  nwbcr  wUeb  booomes  10,  100,  or  1000, 
&€•  by  addiag  oae  of  Hi  tiiquot  partB  to  it,  or  by  vnbtraetiiig 
«iieoflttali^ot|Mrliipomit,  aUihe  sane  Aliquot  pwl  of  tl»B 
£Tideto4  to itvelf.  «r  dednct il from itadf,  wbidiwas addod to, 
or  smbtrMted  from  the  diTitor,  and  tiiea  divide  theaew  dirideiKl 
by  the  new  dirioor. 


H6  DlYKlOtf. 

1  '       .  ... 

EXAMPLE  I; 

Divide  43750  by  75. 

75-^2750 
ir:25-*14250    . 


1,09)570,00 


570-    Quotient. 


•m 


EXAMPLE  11* 
Dividft  3065135  by  875. 

875— 3065U& 


, ^  437875 

^,000)3503,000 


3503       Qaotiait. 


EXERCISES. 

Kb.  1,  Div.  649378  by  875.      No.  4,  Div.     64738  by  1». 
2^  37968  by  13.  5,  8439076  by  1125- 

3,         463798  by  15.  6.  »79804  by  IM. 


The  reason  of  these  contractioiis  are  so  apparent,  thattiiey 
require  no  explanation. 

Those  vho  are  tolerably  exoert  at  performing  diyision,  by  the 
foregMig  methods,  shoura  enoeavoar  to  divide  any  nnmber,  by 
ano&«',  wiAoiit  pnttiBg  down  any  Nwre  figves  than  the  quo- 
tient and  the  several  remainders,  obtained  by  ssblracting  the 
d&fl^«nt  products  of  the  diTUMH*,  by  each  of  the  quotient  figures^ 
•s  in  the  following  example : 


DIVISION.  27 


439)12345678(38577  Quotient. 
3705 
3496 
3367 
3438 
414  Remainder. 


Tbis  IB  flomelinie^  caUed  the  TiaUan  method,  and  differa  only 
from  the  common  method,  in  performing  the  necessary  mnitipli- 
cRtions  and  subtractions  meniaiiy,  instead  of  vUibitf. 

Instead  of  btinffing  down  each  fieure  of  the  dividend,  the 
ufungement  would  1^  neater  to  jpnt  down  the  figures  only  that 
remain,  after  subtracting  the  different  products,  and  drawing  a 
line  through, .  or  making  a  murk  under  each  figure  of  the  divi- 
dend, as  it  is  used  in  the  division. 

The  hist  example  would  then  be  arranged  thus: 

43d>ld345«r8(28i77  Quotient. 
37TOei4        4 
24341  ^ 

334  ^ 


METHODS  OF  PROVING  MULTIPLICATION  AND 

DIVISION. 

Division,  when  compared  with  Multiplication,  will  be 
found  to  be  exactly  opposite  in  its  tendency ;  hence  these  two 
roles  mutually  prove  each  other* 


!•  To  prove  Multiplicati^—Divide  the  product  byeitlier 
»r,  the  quotient  will  be  the  sam^  as  the  other  fector,  with-^ 


1 

ieu^tor, 

ont  any 'remainder,  when  bcith  operations  are  rightly  per- 

fonned. 


2.  To  prove  Division— Multiply  the  quotient  and  the  divisor 
together;  to  their  product  ada  the  remainder,  if  any;  and,if 


S8  DIVlSIQWt 

the  MeratioBs  have  been  accuFitdy  perfermed,  it  wiB  Make  vp 
the  diyidend. 

3*  Divide  the  dividead  by  tibe  qaodent^  after  haviag:  sab* 
tracted  the  remainder,  when  there  is  any,  and  the  onotient,  thin 
obtained,  will  be  the  sane  as  the  divisor,  when  tiie  operationa 
are  accurately  perftmed. 

4.  Add  the  remainder,  and  all  the  lewer  fines  of  figurea  toge- 
ther, and,  if  the  work  is  nghHytbe  sea  iriU  be  like  th^  ^vidend. 


This  method  of  proof  depends  on  this  prineiplej  that  ih#  nro* 
dnct  of  the  divisor  and  Quotient,  with  the  remainder  added, 
eqyals  the  dividend^  now  tne  nofflbers  dirBd;ed  to  be  added,  are 
the  preduots  of  the  divisor  by  the  eeveiai  quotient  iigWBs,  toga^ 
ther  ^itk  the  resuiader,  wluch  oaght  to  make  up  tHe  divideiid« 
if  the  operation  be  rightly  peffooned.  TUtt  is,  perhaps^  tfcft 
best  uetnod  of  proving  Division. 


EXAMPUS. 

S65)974933(0671v/t  lat  Pfeodaet  7M 

7S0  M  3190 

dd  5»55 

S449  4th  96& 

S190  Remainder  17 


mm 


359S  974992 


17  Remainder^ 


3.  Cast  the  9*b  out  of  the  divisor,  and  also  out  of  the  quotient^ 
BMtlliply  the  remainders  tngetiier,  and  «ast  out  the  9%  from  their 
prodoct,  if  more  than  9;  cast  the  9*8  dso  out  of  tiie  rfnaindsr, 
and  add  these  two  last  reouiinders  logelher,  and  their  enm,  or 
tlie  excess  of  their  sum,  above  9,  will  be  equal  to  the  n 
derived  from  the  dividend,  after  casting  out  the  9^  bom  it 


division;  99 


EXAMPLE. 

48)96680(555 
Bmu  3   340  aem.  6x3srl8-^9.«0  Rm. 


968 
S40 

S80 
^40 

Rem,  40 • •..«•«•«  4 


Tke  temminder  derived  from  the  dividend  is  alio         4  6ia^ 

The  method  of  provkif  operations  by  casting  out  the  9*s  de- 
peads  on  the  foUowiog  priiiciples : 

If  several  numbers  be  sepmralely  divkled  by  any  diriaor,  asi 
the  respective  remainders  always  added  to  the  next  number* 
the  sum  al  the  quotient  figures  and  the  last  remainder  will  be 
tiiesaroeaa  tiiat  oolaiiied.by  dividing  the  snm  of  these  number*. 
Thas  14,  17,  25,  contain  as  many  6^8,  as  many  7's,  &c.  whea 
divided  separately,  as  their  sum  does,  and  the  remainders  »ita 
idse  Hie  same :  henoe  addition  may  be  proved  by  division. 

It  is  from  the  eorrespondence  oi  the  remuftdcn,  thaitlie 
lifoof,  by  casting  out  the  9^8,  is  inferred* 

if  any  figure,  with  cq>hers  annexed  to  it,  (except  9,]  1« 
~  by  9,  the  qoetient  will  consist  of  that  figure  only,  re- 
peated as  iMoy  times  as  there  are  eiphera  attlkched  to  like  sig- 
ufieant  figive,  with  the  same  figure  as  a  remainder. 

Thus,  50  divided  by  9,  quotes  5  with  a  remainder  of  5;  and 
MO  dividsd  by  9,  quotes  5o,  wiUi  a  remainder  of  5. 

Tim  reason  of  this  will  easily  be  perceived;  for  every  fignie, 
miAk  a  cipher  annexed,  contains  exactly  as  many  tens  as  tiieve 
are  ciphers;  it  must  therefore  contain  an  equal  number  of  9^ 
and  a  remainder  ef  an  equal  number  of  units. 

If  any  number  be  divided  by  9,  the  remainder  Is  equal  to  the 
remainder  of  the  sum  of  the  figures,  composing  that  number, 
,when  divided  by  9. 
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For  example,  47S3,  divided  fay  9^  leaves  a  remaiiider  of  7, 
and  the  sum  of  4, 7, 2,  and  3,  which  is  16,  also  leaves  a  remain- 
der of  7,  when  divided  hy  9. 

The  reason  of  this  will  appear  from  the  following  illostration: 

-H  9  r:  444  and  4  of  a  remainder. 

•^  9  =  77  7          remainder, 

-f-  9  =  3  S          remainder, 

-f*  9  =  0  3          remainder. 

4733  52$  16  Sum  remsiuing. 

Again,       16    •«-    ^     =        I  7  remainder. 

WhCTefore4723    h-    9    =    5S4    and   7  remainder, 

for  the  reason  stated  above. 

The  number  9  has  also  this  remarkable  property,  that  the 
figures  which  compose  its  product,  when  multiplied  by  any  of 
the  nine  digits,  produce  ntii^  when  added* 

Thus, 

9x2=:18&l+8  =  9  9x6=:54&5-f4=9 

9x3s27       2h-7  =  9  9x7=63      6  +  3^9 

9^X4  =  36       3+6  =  9  9x8  =  73      7  +  2=9 

9x5=45       4  +  5=9  9x9  =  81       8  +  1=9 

It  is  from  these  principles  Uiat  the  rules,  already  given  for 
proving  any  operation  by  casting  out  the  9*8,  are  derived. 

But  this  method  of  proving  operations  on^ht  not  to  be  re- 
commended, as  it  cannot  be  depended  upon ;  for,  if  an  error  of 
9,  or  any  multiple  of  9,  be  committed,  or  if  a  figure  he  placed  or 
reckoned  io  a  wrong  column,  the  results  wiU  nevertheless 
agree:  and,  therefore,  the  error  will  remain  undetected. 

If  the  method  of  proving  operations,  by  casting  out  the  9*s, 
be  liable  to  the  objection  just  stated,  that  of  casting  out  the  3's 
is  liable  to  the  same  objection,  but  in  a  three-fold  degree;  be- 
cause every  number  contains  three  times  as  many  3's  as  it  does 
9's,  and  therefore  there  is  three  chances  of  committing  an  error 
by  casting  out  the  3%  for  one  that  there  is  by  casting  out  the 
ys. 
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MISCELLANEOUS  EXERCISES. 

^  1.  Divide  4687  pounds  equaUy  among  eleten  men,  tequired 
how  mnch  each  man  triU  receive  P  « 

2.  There  were  planted  146835  trees  in  585  rows.  How 
many  in  eacE  row  ? 

3.  The  f[>nndaiion  of  a  wall  mensures  156  feet,  and  it  con- 
tains 8,653  solid  feet,  what  is  ito  height? 

4.  If  76  equal  pieces  of  linen  contain  1767  yards,  how  many 
yards  in  each  piece? 

5.  A  garrison  has  157|-  sacks  of  com.  They  consume  daily 
7  sacks  and  a  half.     How  long  will  their  corn  last? 

6.  If  the  earth  revolve  rcnad  ^e  ann  in  365  days,  6  honrs, 
9  mimites,  describing  an  orbit  of  744457824  miles,  how  many 
aulesdoesitmoveinaminute?  ; 

7.  The  droumferenea  of  the  earth  is  34,855  English  miles, 
required  how  many  English  miles  are  in  a  degree  ? 


PROPORTION. 


Proportion,  or  Analogy,  consists  in  the  similitude  of  ralioa* 

Four  numbers  are  said  to  be  proportional,  when  the  first  con- 
tains the  second,  or  any  part  of  it,  as  often  as  the  third  contains 
the  fourth,  or  the  like  paH  of  it.* 


*  Or,  which  aaonaU  to  the  rame  thing,  four  somherf  are  pro[por- 
tioral,  vheti  the  first,  or  any  submaltiple  of  it,  it  contained  in  the  se- 
cond at  often  as  the  third,  or  a  like  tnbmultipte  of  it,  it  conltined  U 
the  fbnrth. 


d£  PROPORTION. 

Of  four  Dioporlbaalniimben«lfaefintof  eifihfair  UjuuMd 
tiie  anUceaeuif  and  the  second  tiie  cansequeHi. 

The  first  and  fourth  are  called  the  extreme  terms,  and  the 
second  and  third  the  mean  terns. 

When  foor  numbers  are  praportional,  the  product  of  the  ex- 
tremes is  equal  to  the  product  of  the  means. 

Hence  results  the  following  rule  fer  finding  a  fourth  propor- 
tional to  three  given  numbers. 


RULE. 

Multiply  the  second  and  third  terms  togettcr,  and  divide  the 
product  by  the  first,  and  the  quotient  is  the  answer,  or  fourth 
proportional. 

EXAMPLE  I. 

Required  a  fourth  proportional  to  S,  8,  and  19. 

8:8  f :  IS 
8 

5)96" 

39  Answer. 


EXAMPLE  IL 

» 

Required  a  fourth  proportional  to  9, 6,  and  94. 

9  :  6  ::  94 
6 

9)144 

16  Answer. 
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Prom  the  utility  of  this  nile^  and  its  extensive  application,  in 
Ae  various  species  of  calcolation,  it  often  hi^pens,  that  the  giren 
terms  consist  of  diflerent  denominations;  and,  as  things  can 
only  be  compared,  or  be  proportional  to  each  other,  which  are 
f^the  same  kind  or  species,  it  becomes  necessary  to  have  soma 
fixed  principle  or  rule  lor  arranging  or  stating  the  terms,  when 
Ihey  ace  not  abstract,  previous  to  employing  the  above  rule. 

When  a  question  is  proposed  to  be  solved  by  the  rule  of  Pro* 
portion,  the  accountant  must  attend  to  the  circumstance  upon 
which  the  proportion  depends ;  and  common  jud|gment  will  di- 
rect him  to  this,  if  the  given  terms  be  understood. 

It  is  evident  that  the  value,  weight,  and  measure  of  any 
commodity,  is  prc^rtional  to  its  quantity;  that  the  cunount  of 
work  performed,  or  the  quantity  of  provisions  consumed,  is  pro- 
portioned to  the  time,  or  to  the  number  of  consumers,  wnen 
the  time  does  not  vary;  and  that  gain,  loss,  or  interest,  when 
the  rate  and  time  are  fixed,  is  proportioned  to  the  capital  firom 
which  it  arises,  and  that  the  enfect,  produced  by  any  cause,  is 
proportioned  to  the  extent  of  the  cause.  In  these  and  many 
other  cases,  the  proportion  is  direct,  or  the  number  sought  in- 
creases or  diminishes  along  with  the  term  of  the  same  kind  with 
itself,  or  with  which  it  is  to  be  compared. 

In  some  questions,  the  number  sought  becomes  less  when 
the  circumstance,  firom  which  it  is  derived,  becomes  greater. 
Thna  when  the  price  of  goods  increases,  the  quantity  wUch  can 
be  bought  for  a  given  sum  is  less.  When  the  number  of  men 
employed  to  perform  any  piece  of  work  is  increased,  the  time 
required  to  execute  the  same  work  will  be  shorter;  and,  when 
the  energy  of  any  cause  is  increased,  the  quantity  necessary  to 
produce  any  given  efiect  is  diminished.  In  these  and  simMar 
cases,  the  proportion  is  said  to  be  inverse* 

Most  of  the  writers  on  arithmetic  divide  Proportion  into  these 
two  branches,  direci  and  tiivertr,  and.  give  distinct  rules  for 
performing  questions  belmiging  to  each  branch;  but,  by  attend- 
mg  to  the  above  observations  and  the  nature  of  the  question,  all 
questions,  whether  direct  or  inverse,  may  easily  be  stated  by 
the  foUowing  general  rule : 


D 
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RULB  FOR  STATING  ALL  QUESTIONS. 

Place  that  nnm^  for  the  third  term  which  siguftestiM 
same  kind  of  thing  with  what  is  required,  and  then  oonaiilar 
#hellier  the  answer  to  the  question  ought  to  be  greater  or  lets 
than  that  term,  li  greater,  place  the  least  of  the  other  gtweH 
numbers  as  the  first  term ;  but  if  less,  place  the  greatest  as  the 
llist  term,  and  the  remaining  number  as  the  second  tetm. 

The  terms  being  thus  stated,  proceed  to  maltiply  tiie  second 
and  third  terms  together,  and  ^vide  by  the  first,  fiir  the  aa« 
swer^  as  already  directed. 


EXAMPLE  L 

If  6  men  perform  apiece  of  work  in  8  days,  how  many 
wUl  do  the  same  in  4  oaysP 

days    days      men. 
If    4    :    8    :  :    6 

8 

4)48 


■■ 


IS 


EXAMPLE  IL 

If  16  men  do  a  piece  of  work  in  40  days,  hi  how  BMUiy  days 
srill  10  men  do  the  same  work  f 

men        men         days. 

10    :    16    :  :    40 

40 

1,0)64,0 


64    days. 


In  the  first  of  these  examples,  mm  are  required ;  therefore, 
the  tena,  which  is  of  the  same  kind  with  it,  (6  men,)  is  made 
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the  third  term;  and,  becaase  it  -will  require  more  men  to  do  a 
jnece  of  work  in  4  days  than  in  S  days,  the  least  of  the  remain- 
ing terms  is  made  the  first  term  and  the  other  the  second  term. 

In  the  second  example,  datfs  are  required ;  therefore,  40  days 
are  made  the  third  term;  and,  because  10  men  will  require 
longer  time  to  do  the  work  than  16,  the  least  of  the  remaiaiiig 
terms  is  made  the  first  term  and  the  other  the  second  term. 

The  1st  of  the  above  examples  is  direct,  and  the  9d  inverse. 

After  a  question  is  stated,  the  work  may  often  be  abridged 
by  a  person  acquainted  with  the  nature  of  proportion.  To  as- 
sist the  student  in  accomplishing  this  important  object,  the  fol- 
lowing observations  will  very  much  contribute : 


CONTRACTIONS. 

1 .  When  the  second  or  third  term  can  be  divided  by  the  irsi, 
or  if  any  number  occur  to  the  memory,  which  will  divide  the 
first  and  second,  or  first  and  third  term,  without  a  remainder^  it 
will  shorten  the  work  to  divide  these  terms  by  that  number, 
and  use  the  quotients  thence  arising,  instead  of  the  original 
terms. 

2.  When  the  first  term  can  be  divided  by  the  second,  divide 
the  third  term  by  the  quotient  and  the  last  quotient  will  be  the 
answer. 

S.  When  the  first  term  can  be  divided  by  the  third,  divide 
the  second  by  the  quotient,  and  the  last  quotient  will  be  the  an- 
swer. 

The  three  following  examples  will  illustrate  these  different 
modes  of  contraction. 


EXAMPLE  L 

If  97  yards  of  doth  cost  ^54,  whAt  will  81  yards  cost? 

Yds.      Yds.  £ 

S7     :    81     :  :    64 

i.»r.    f     ♦      $     «1  -*-  ^  =*  8  X  54  =  j^l62>  Ans. 

1st  Contraction  I  ^^5^  ^  37  =  S  x  Bl  =  flOsf 
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EXAMPLE  IL 
If  81  yards  of  cloth  cost  jei63,  what  will  37  yafds  oost? 

Yds.        Yds.  £ 

2d  ConlracUon.      Jgl  -*.  37  =  3  )163 

£5^  Answer. 

EXAMPLE  IIL 

If  £163  be  paid  for  81  yards  of  clothe  how  many  yards  of 
the  same  may  be  bought  for  £54  ? 

£  £  Yds. 

•j#^    *    -.••         5163     :     .54    :  :     81 
Sd  Contraction.    Jj^^  ^   81  =  2  )54 

£37 


MISCELLANEOUS  EXERCISES. 

1.  If  16  men  do  a  piece  of  work  in  12  days,  in  how  many 
4ay8  will  6  men  do  it? 

3.  If  8  men  do  a  piece  of  work  in  18  days,  how  many  men 
wiU  do  it  in  13  days? 

3.  If  13  men  consume  a  certain  qimntity  of  provisions  in  15 
days,  how  long  will  the  same  quantity  serye  30  men  at  that  rate? 

4.  How  many  barrels,  of  33  gallons  each,  will  hold  as  much 
as  48  barreb  of  43  gallons  each  r 

5.  A  farmer  had  his  crop  cot  down  last  year  by  15  men  in 
34  days;  how  many  men  must  he  engage  this  year  to  cut  it 
down  in  18  days? 
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6.  There  are  Iwo  mimbers  to  one  another,  ae  8  is  to  11  •  tha 
gmteri844,whati8theleM?  w",iiie 

'^i  H^^^^  ^  carried  51  miles  fcr  a  eertaia  son,  hov  hr 
ought  34cwt.  to  be  carried  for  the  same  money  ? 

^h  '^  *^^r^*^7?*.''^  ^100  for  a  year  be  £4,  what  s«m  will 
prodnoe  £500  of  interest  in  the  same  time? 

9.  If  6  horses  eat  21  busheb  of  oats  in  a  wedc,  how  man^ 
bttshehi  will  serve  30  horses  the  same  time  ?  ^ 

10.  How  many  hours  will  a  person  require  to  count  /^5000 
aupposing  him  to  count  ^2250^  3  nStes?     '^""***^^**^> 

1 1 .  How  many  crowns  are  equal  in  value  to  100  half-guineas  ? 

.  ^^;  J^  tfr«re  be-tW-  children  bom  in  a  town,  and  13  mis  bom 
for  13  boys,  how  many  boy.  and  how  many  giris  aiWffl 

13.  Asteeple  projected  a  shadow  to  the  distance  of  35  yards 

1».  It  is  bet«e^  4  and  5  o'clock,  and  tbe  honr  and  mi- 
note  hands  are  exactly  together;  what  is  the  precise  time? 

1«.  Soimose  *e  arms  of  a  deceitfiil  balance  to  be  to  eaoh 

fte  shorter  arm  to  counterbaSnce  a  weirirt  of  461b  ™t!!j5 
from  the  end  of  the  longer  arm  ?  ^  •»«pended 

^'^•\^^f^«  ^«Jks  24  miles  a  day,  and  after  he  had  xl 
meed  42  miles,  another  follows  him,  who  walks  33  mil««\    r 
«h»y;  m  what  time  wiU  he  overtake  him  ?  * 

18.  Janet  can  spin  a  certain  auantity  of  yarn  iu  18  Java 

i«.; «  .hu  t.»  »»« it  b.  jifej  k,  o„  lu,  ^i^rSr 


L 


S8  COMPOUND  PROPORTION. 

90.  If  31  oxeai  eat  up  8  acres  of  grass  in  six  weeksj,  and  18 
oxen  eat  up  the  same  in  9  veeks;  how  many  oxen  will  it  ilaio-* 
tain  for  18  weeks,  if  the  grass  grow  uniformly  during  that  time  r 


COMPOUND  PROPORTION. 


When  a  proportion  depends  on  several  circumstances,  con- 
nected with  eiach  other,  it  may  be  divided  into  as  many  simple 
proportions  as  these  circumstances  require,  or  it  may  be  per- 
formed by  one  operation. 

Thus,  it  may  be  asked,  if  12  men  consume  38  lbs.  of  bread  in 
18  days,  how  much  will  24  men' consume  in  36  days  ? 

,  Here  the  quantity  of  bread  required  depends^  partly  on  the 
number  of  men  and  partly  on  the  time ;  and,  therefore,  two  dis«- 
tinct  operations  would  be  necessary  to  obtain  the  answer  by 
simple  proportion. 

Tliis,  and  all  similar  questions,  forms  what  is  called  a  Com- 
pound Proportion,  which  may  be  solved,  by  resolving  it  into  as 
many  simple  proportions  as  there  ai*e  particulars  required  in  the 
question;  or^  what  is  much  better,  by  the  following  rule: 


RULE. 

Place  that  number,  which  is  of  the  same  kind  with  the  one 
required>  as  the  third  term ;  then  state  the  several  numbers,  on 
which  the  question  depends,  as  so  many  simple  proportions, 
directly  under  each  other,  attending  to  the  nature  of  the  ques- 
tion, to  discover  whether  the  answer  ought  to  be  greater  or  less 
than  the  third  term ;  then  multiply  all  the  numbers  in  the  first 
row  together,  for  a  divisor,  and  all  those  in  the  second  row  toge- 
ther, and  then  proceed  in  every  respect  as.  directed  in  the  sim^ 
pie  rule  of  proportion. 
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mexL        men.  lbs. 

12     :     34     :  :    32 

18  days  36daya 


216 


MMa«»M|MM 


216)2T648(12a 
216 

604 
432 

1728 
1728 


1.  After  Btatiog  the  proportion,  if  the  same  wimber  occur  in 
bc4b  rowa,  il  loay  lie  atmck  out  c^bolh;  aad  if  any  ■Bmher  jve* 
MDt  itself  to  the  mind,  that  will  divide  any  ttinbcr,  in  ooih 
roms,  without  a  remaioder,  strii;e  out  the  original  numbers,  and 
the  qoolieati  in  then:  itead» 


2.  Thoogh  it  is  in  general  better  to  naltiplythe  eeoond  and 
third  tenna  together,  before  dividing  by  the Jirtt;  yet,  if  any 
of  these  terma  can  be  divided  by  the  first,  wiUiout  a  reoHiiiider, 
this  Bhoald  be  done  before  muiiiplying  them  together. 


EXAMPLE. 


If  10  horses  consume  £S0  value  of  oats,  in  ^  weeka,  when 
the  oats  cost  48s.  per  quarter,  how  many  horses  will  cenaume 
^54  value^  io  14  weeks^  whan  the  price  is  27s,  per  quarter  f 
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£dO  .  :£H  10  bones 

14  iMw*hg '  :      7  wantln  frt 
37  shillings  :     48  shillings 

Or  J^5  :       8  shiUings 

1  shiUings  :       Si£ 

2  months    :        1  month 

10  16  horses  the  answer  : :  10. 

Here  30  in  the  first  row,  sod  48  in  the  second,  are  divided 
by  6,  which  is  a  submnltiple  of  each,  and  their  <juotienls,  5  and 
8,  used  in  their  stead :  54,  in  the  sceond  row,  being  divisible  by 
S7  in  the  first,  and  14  in  the  first  row  by  7  in  the  second,  these 
Dumbera  are  neglected,  and  their  quotients  nsed  instead  of  thess : 
and,  lastly,  the  first  and  third  terms  being  eqaal,  they  are  also 
iiegiected;  and,  therefore  16,  the  aeooad  term,  is  the  answer. 


EXERCISES. 

1.  If  50  men  cot  down  30  acres  of  wheat  in  6  days«  how 
many  men  will  cut  down  400  acres  in  90  days  ? 

•    3.  If  50  men  cat  down  30  acres  of  wheat  in  six  days,  how 
many  acres  will  10  men  cat  down  in  40  days  ? 

3.  If  9  men  build  a  wall,  190  feet  long,  ^  broad,  and  16 
hiffh,  in  19  days;  how  many  will  build  a  wall,  100  feet  long, 
12  broad,  and  10  high,  in  4  days? 

4.  If  the  interest  of  jSlOO,  tor  one  year,  be  £5,  what  will  be 
the  interest  of  £75,  for  9  months,  at  the  same  rate  ? 

5.  If  3  horses  eat  19  bushels  of  oats,  in  16  days,  how  much 
wiU  900  horses  eat,  hi  94  days  ? 

6.  If  £30  gain  £i,  in  5  months,  what  sum  will  gain  £9^,  in 
15  months  ? 

7.  Suppose  the  salary  of  6  deiks,  for  91  weeks,  to  be  £190; 
what  will  be  the  sum  necessary  to  pay  14  clerks^  for  46  weeks, 
at  the  same  rate  P 
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8.  A  perton  not  oot  a  sam  of  money  to  inlerast^  at  4  per 
oeDtt  by  which  ae  deured  £^^,  in  21  nonthe ;  re^foired  the 
spm? 

9.  If  4  oxen  be  maintained  on  5  acres  for  6  months,  how 
many  sheep  may  be  kept  on  56  acres,  for  4  months,  if  6  sheep 
eat  as  mvch  as  one  ox  P 

10.  A  gentleman  agreed  with  a  labourer  for  40  days,  on  con- 
dition that  he  should  receive  20d.  for  every  day  he  worked, 
and  forfeit  lOd.  for  every  day  he  remained  idle ;  at  last  he  re- 
ceived 500d.  for  his  labour;  how  many  days  did  he  work,  and 
how  many  was  he  idle  ? 

11.  If  35  ells,  at  Vienna,  make  34  at  Lyons,  and  3  eUs  at 
I^ons  make  &  eils  at  Antwctp,  and  100  ells  at  Antwerp  make 
1^5  at  Fhuikfi>rt,  how  many  ells  at  Frankfort  make  42  at 
Vienna? 

12.  If  78  lasts  of  Hamburgh  make  70  of  Amsterdam,  and 
30  of  Amsterdam  make  315  English  quarters,  and  100  English 
quarters  malu»  ld8  bolls,  how  many  bolls  in  1000  lasts  of  Mam- 
bmrgh,  and  how  many  lasts  of  Hamburgh  in  1000  bolls  ? 

13*  A  person  oontracted  to  make  240  yards  of  a  road 
in  4  weeks,  and  for  that  purpose  engaged  30  men ;  but,  at  the 
end  of  8  days,  found  he  had  executed  only  60  yards;  how  many 
additional  men  must  he  engage  to  finish  the  work  in  the  stipu- 
lated time  ? 

14.  If  9  oxen  eat  up  3  acrea  of  grass,  in  5  weeks,  and  20 
oxen  eat  up  10  acres  of  the  same  in  10  weeks,  how  many  oxen 
win  eat  up  30  acres  of  the  same,  in  25  weeks,  if  the  grass  grow 
uniformly  during  that  time? 
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1«  A  VuLOAE  Fraction  is  one  or  more  parts  of  unity,  or 
one,  and  is  represented  hy  two  numbers,  one  of  which  is  placed 
above  a  small  line,  and  the  other  under  it:  thus,  |. 
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2.  The  upper  figare^  or  nnmber,  is  called  the  — wt rgfdr,  «rf 
the  lower,  the  detwrnnrntor* 

3.  The  denominator  shows  into  how  many  parts  unity  or  one 
h  divided ;  and  the  numerator  shows  how  many  parte  of  these 
lure  represented. 

4.  As  the  denominator  may  vary  from  one  to  any  extent, 
while  the  numerator  remains  the  same ;  and  the  numerator  may 
vary  in  a  similar  manner,  while  the  denominator  remains  the 
tame,  or  both  may  vary ;  it  follows  that  a  vulgar  fraction  may 
express  any  pai't  or  parts  of  an  integer,  in  terms  of  that  inte-r 
ger. 

5.  From  the  nature  of  Vulgar  Fractions  it  is  evident  tha^ 
when  the  numerator  ie  increased  and  the  denominator  remune 
the  same,  the  value  of  the  fraction  is  increased ;  but,  when  the 
denominator  is  increased  and  tiic  numerator  remains  the  same, 
the  value  of  the  fraction  is  diniinisbed. 

« 

6.  If  the  numerator  and  denominator  be  both*  increased  er 
diminished  in  the  same  proportion,  that  is,  if  they  arc  both  mul- 
tiplied or  divided  by  the  same  number,  the  value  of  the  fraction 
is  not  altered ;  therefore  every  Vulgar  Fraction  may  be  expressed 
in  a  variety  of  forms,  and  yet  retain  the  same  value. 

7.  Vulgar  Fractions  are  usually  divided  into  proper  and  im^r 
proper,  simple  and  compound. 

8.  A  pj^oper  fraction  Ims  its  numerator  less  than  its  denomi- 
ttator;  as,  f,  fV^  W>  ^^ — An  improper  fraction  has  its  numo* 
rator  greater  than  its  denominator ;  ae,  |,  t,  V,  &c. 

9.  A  simple  fraction  consists  but  of  one  numerator,  and  one 

denominator,  as  ^. 

10.  A  compound  fraction  consists  of  two  or  more  simple  frac«- 
lions,  with  the  word  o/* between  them;  and  signifies  a  fractioii 
of  a  fraction ;  as,  |  of  ^  of  ^. 

11.  A.  mixed  number  is  a  whole  number^  with  a  fraction  an* 
nexed  to  it;  as,  3|,  7{,  17f . 


12.  A  complex  fraction  is  a  fraction  having  a  vaimfii  namber. 


VULGAR  fSACTlONS.  48 


either  fcr  its  liwmiftor  or  denonuMilor ;  or  a  aiiked  mirtor  both 

Si      5  9}. 

for  its  numerator  and  denominator;  as> 

4        7|       IH. 

13s  The  common  measure  of  a  firactian  is  a  number,  which 
irill  divide  both  the  numerator  and  denominator,  without  a  re-> 
mainder. 

14.  A  common  multiple,  of  two  or  more  numbers,  is  a  number 
which  is  divisible  by  the  numbers  of  which  it  is  a  multiple, 
without  a  remainder. 

15.  The  least  common  multiple  of  one  or  more  numbers,  is 
the  smallest  number  that  each  ra  them  witt  divide  withoit  a  re- 
mainder. 

CASE  L 

To  find  the  greatest  conmon  measore  of  two  awnberSk 

RULE. 

Divide  the  greater  number  by  the  less,  and  this  divisor  by 
the  remainder.  Proceed  in  this  manner,  always  dividing  the 
last  divisor  by  the  last  revaainder,  till  nothing  remains;  the  last 
divisor  is  the  greatest  common  measure. 

EXAMPLE. 
Required  the  greatest  common  measure  of  84  and  144. 

84)144(1 
84 

60)84(1 
60 


24)60(2 
48 

Greatest  common  measure    12)34(3 

24 
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Required  the  greatest  ooniiMm  measore  of  5M  aod  79d  ? 

536)792(1 
536 

S56)536(2 
519 

"^)S56(10 
24 

'~T6)24(1 
16 

Gfeatest  eommoB  meaaure        8)16(9 

16 


If  the  greatest  eominoii  measure  of  3  nimibers  be  required, 
find  the  greatest  oommon  measure  of  the  two  first,  ana  then 
the  greatest  oommon  measure  of  that  number  and  the  third^-p«> 
If  there  be  more  numbers,  proceed  in  the  same  manner. 


EXAMPLE. 

Required  the  greatest  common  measure  of  747,  945,  aad 
1080. 

747)945(1 
747 

198)747(3 
694 

153)198(1 
153 

45)153(3 
135 

18)45(9 
36 

Greatest  common  measure        9)18(9 

18 
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9)1060      9)945       9)747 

120        105        83 

Here  9  ia  the  greateet  oommon  measure  of  all  the  three  niim* 
ber8>  and  of  eoune  divides  each  of  them  withont  a  remainder. 

The  reaaoa  of  this  operation  \h,  that  any  namber  which  mea- 
snres  two  other  numbers,  will  also  measure  both  their  som  and 
their  diflerenee,  and  likewise  any  muiiiple  of  either  of  them.— 
Thus,  in  Example  I,  12  measures  24,  it  must  measure  124* 
(24x2)  or'  60;  and,  because  it  measures  both  60  and  24,  it 
mnst  also  measure  60-t-24  or  84;  and,  again,  because  it  mea* 
sores  60  and  84,  it  must  likewise  measure  60-{-84  or  144  - 
thoefore  12  Ib  the  greatest  oommon  measure  of  84  and  144.    * 

EXAMPLES. 

What  is  the  greatest  common  measure  of  the  Mowing  num- 
bers: 

No.  1,  475  and  589.  No.  4,  32, 48,  and  68. 

d,  376  and  940.  5,  144. 216,  and  324. 

3,  144  and  240.  6,  376,  940, 1034,  and  1081. 

CASE  II. 
To  find  the  least  common  multiple  of  two  given  numbers. 

RULE. 

Eilid  the  greatest  oommon  measure  of  the  numbers,  by  last 
Case. 

Multiply  the  two  given  numbers  together,  and  divide  their 
product  by  their  greatest  common  measure,  their  quotient  will 
be  the  least  common  multiple  required. 

Required  the  least  common  multiple  of  12  and  18. 


r 
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12)18(1 
13 

Greatest  common  measure       6)12(9 

12 


Then  12xl8n2l6'4-6=d6  least  common  multiple. 

If  the  least  common  multiple  of  three  or  more  numhers  be 
q«ired. — Find  the  least  common  multiple  of  any  two  of  them, 
and  the  least  common  multiple  of  this  number  and  the  last  found 
multiple,  which  will  be  the  answer  for  three  numbers. 

Continne  this  operation  if  mere  than  three,  numbers  are  given* 


RULE  II. 

Place  the  numbers  in  a  line,  and  then  divide  as  many  of  them 
as  you  can,  by  any  small  number,  that  will  divide  some  of  then 
without  a  remainder ;  place  the  quotients  and  the  undivided 
numbers  in  another  line  under  the  former :  divide  the  nuny^rs 
in  this  line,  in  the  same  manner,  by  some  other  divisor,  and  write 
the  quotients  and  the  numbers,  still  undivided,  in  another  line, 
which  divide  as  before ;  and  so  on,  till  all  the  quotients  become 
I.  Then  multiply  all  the  divisors  together,  and  iheit  product 
will  be  the  least  common  multiple  required. 


EXAMPLE. 

Required  the  least  common  multiple  of  4,  9, 12,  and  18. 

2    I      4,    9,    12,     18 


3    1 

2 

9 

6 

9 

2 

2 

a 

2 

3 

3 

1 

3 

1, 

^ 

1 

1 

1 

1 

■  1 

Then  2  x  3   x  2  x  3  =  36  the  least  common  multiple. 

If  any  of  the  given  numbers  be  a  submultiple  of  any  of  the 
other  numbers,  of  which  the  least  common  multiple  is  required. 
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tteglect  Math  number  and  find  the  least  common  mnltiple  of  the 
lemaining  nambers. 

Thug,  in  the  last  example^  4  is  a  submaltiple  of  12,  and  so 
is  9  of  18  ;  therefore  they  may  be  neglected ;  because  every 
mnltiple  of  13  will  be  some  multiple  of  4,  and  every  mnltiple  of 
18  vdl  be  some  mnltiple  of  9;  and  therefore  it  remains  only  to 
find  the  least  comnu>B  mnltiple  of  12  and  18,  which  is  36^  as  in 
the  example. 

EXERCISES. 

Hequiredtbe  least  common  multiple  of  the  followiug  numbers; 

No.  I.    3,  4,  and  8.  No.  4.    2, 3,  4, 5,  and  6. 

9.    8, 5, 8,  and  10.  5,    10, 18,  30,  and  4& 

9.    4,  6,  8,  and  12.  6.    24,  28,  32,  and  X. 

CASE  III. 

To  reduce  fractiotis  to  their  lowest  terms. 

RULE. 

Rnd  the  greatest  common  measure  of  the  numerator  and 
denominator  by  Case  I. 

Divide  both  terms  of  the  fraction  by  their  greatest  common 
measure,  and  the  quotients  will  be  the  numerator  and  denomi- 
nator of  the  fraction  in  its  lowest  terms.  If  the  greatest  com- 
mon measure  be  1,  the  fraction  is  already  in  its  lowest  terms. 

EXAMPLE. 

Reduce  4H  to  its  lowest  terms. 

475)589(1 

,  475 

1 14)475(4 
456 

Graiteat  eommon  measure        19)114(6 

114 


Then  «♦  -?-  ^^  =  1+  Answer. 
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EXERCISES. 
No.  1.        ff       No.  6.      ijt  No.  9.      Hi 

The  above  rule,  for  reducing  fractions  to  their  lowest  terms, 
by  first  finding  the  greatest  common  measure  and  then  dividing 
both  parts  of  the  fraction  by  it,  is  general;  but  it  ought  only  to 
be  had  recourse  to,  when  no  number  can  be  readily  discovered 
that  will  divide  both  parts  of  the  fraction  without  a  remainder. 
For  when  any  number  can  be  found,  by  inspection,  which  will 
divide  both  the  numerator  and  denominator  without  a  remain* 
der,  employ  this  number  as  a  common  measure ;  that  is,  divide 
both  parts  of  the  fraction  by  it,  and  the  resulting  fraction  agun 
by  anv  number  that  can  be  found  to  divide  both  parts  of  it  with- 
out a  remainder.  Continue  this  process  as  long  as  any  number 
can  be  found  to  divide  the  numerator  and  denominator  without  any 
lemainder,  and  the  original  fraction  will  then  be  reduced  to  its 
lowest  terms. 

EXAMPLE. 

Reduce  i^i  to  its  lowest  terms. 


9)  4)         12)  2) 

I    g59g    i    228    I    72    I    6 


3 


3456    I    384    I    96    I    H    I    4 

In  reducing  fractious  to  their  lowest  terms,  in  this  manner, 
the  following  remarks  will  be  found  useful:         .  .   ^.  .  ., ,  , 
If  any  number  has  a  cipher  in  the  unit's  place,  it  is  divisible  qy 

if  any  number  has  a  5  or  0,  in  the  unit's  place,  it  is  divisible 

bv  5- 

If  the  two  right-hand  figures  of  any  number  be  any  multipU 

of  4,  the  whole  number  is  divisible  by  4. 

If  the  three  right-hand  figures  be  any'  multiple  of  8,  the 
whole  number  is  divisible  by  8. 


VULOAR  FEACTIONSL  49 

If  the  turn  of  the  fignra  of  any  nnmher  be  any  mnltiple  of  S 
or  9,  the  irhole  nnmbo'  w  diyiaible  by  3  or  9. 

If  the  right  hand  figure  of  any  nnmher  be  eren,  the  whole 
nomber  is  mViaible  by  2. 

If  the  right  hand  fignre  of  any  number  be  even>  and  the  aom 
of  all  the  &ore»  any  multiple  of  6,  the  whole  number  ia  diyiii. 
Ueby6.  ^  ^ 

When  the  sum  of  the  odd  places^  i^<my  number,  ia  e^aal  to 
tiie  sum  of  the  e?en  places  ot  figures,  that  nuinber  ia  divisible 
by  11. 

CASE  lY. 
To  reduoe  whole  or  mixed  numbers  to  impn^er  fi«ctions. 

If  the  whole  number  has  no  given  denominator,  its  denomi- 
nator will  be  1 ;  if  its  denominator  be  given,  multiply  the  whole 
nuniber  by  that  denominator,  for  a  numerator  to  the  given  de- 
n<munaftor;  if  the  whole  number  has  a  fraction  annexed  to  it, 
mnhqply  the  whole  number  bv  the  denominator  of  the  fraction, 
and  add  the  numerator  to  the  product,  for  a  numerator  to  the 
given  denominator. 

EXAMPLE  I. 
Reduce  7  to  an  improper  fraction. 


7=-y 


EXAMPLE  II. 
*  —         8  3 


EXAMPLE  III. 
Redtfcc  71-  to  m  improper  fractkm. 


9,  _  7x5  +  3       87 


E 


5tf  vtTLOKft  'rtlAcfWMtt. 

•  ..  ■<  . 

1.  Reduce  11  to  aa  improper  fraction. 

S.  ftednce IB  to'aa  impropn-  fractioB. 

3.  Reduce  6  to  an  improper  fiaction,  who«c  denoAltttt^ 

4.  Reduce  19  to  an  improper  firactioii,  who«5  dfinomiMtor 
aball  be  13. 

5.  Reduce   5f  toan  imfAropk^fiMdion. 

6^  Redaee  1 1 }  to  an  improper  fraction. 

9 

7.  Rednce  13f}-  to  an  improper  fraction. 
"^^  lU^ce  ddA  ^  ^  improper  fraction, 
k.  fTfedoi*  S48t J  to  a*  SAipropeJr  ftwJtlbn. 

l(k  Re«hic«  4^.  to  an  improper  ftaetion. 

CASE  V. 

To  reduce  impibper  fttwflitfcAiii  irtiile  or  nttxed  numbers. 

RULE. 

JDivide  the  numerator  by  tb^  denominator^  and  the  qnotien^ 
will  be  the  whole  number,  to  which  annex  the  remainder,  (if 
any)  with  the  denominator  placed  under  it 

•  *  • 

^  =  61  ^  8  3  7{ 
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EXERCISES. 


1 .  Reduce  V  ^  its  etftmieni  vhole  or  mixed  aumbep:. 

2.  Reduce  y  to  its  equivalent  whole  or  mixed  number* 

3.  Reduce  f  ^  to  its  equivalent  whole  or  mixed  number. 

4.  Reduce  VV  to  its  equivalent  wliole  or  mixed  number. 

5.  Reduce  VtV  to  its  equivaleol  wbofe  «r  Mixed  ModlMr* 

6.  Reduce  '  4VV  to  its  equivalent  whole  or  mixed  flUNpber. 

CASE  VI. 
To  reduce  a  compound  fraction  to  an  equivalent  simple  fractioB. 

RULE. 

Multiply  all  the  numerators  to&^ether  for  the  numerator  of 
the  simple  fraction^  and  all  tjhe  denominators  together  for  its 
denominator,  then  abridge  the  fraction^  when  it  can  he  done. 

If  any  of  the  terms  are  whole  or  mixed  numbers,  firat  reduce 
them  to  improper  fractions  (by  Case  IV.)  and  jthen  piooeed  lis 
before. 

EXAMPLE  I. 
Redace  4^  of  1 4o  «  MBfle^ta^M. 

1X3  S 

riTi   *=   5 

€XAW?IE  II. 
Rednee  4  of  f  of  ^  to  *  iiiM|tlr  fractioii. 

8  X  5  X  i    _     252- L 

/JX.8x9    ~     SjSO    ~     0 


/ 
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EXERCISES. 

1.  Redace  f  of  (  of  ( to  a  limple  froclioii. 
9.  Redace  I  of|  off  to  a  ditto. 

3.  Rediwe  {  of  ^  of  tV  ^  <^  ditto. 

4.  Bedsce{^of4of^ofl7|toaditto. 

5.  Redace  ^  of  ^  of  12^  to  a  ditto. 

6.  Redoee  f  of  I  of  5{  to  a  ditto. 

CASE  VII. 


To  reduce  fractioni  of  difiereot  denomiiiatoM  to  eqtitralent 
fractions,  haying  a  common  denominator. 


RULE. 

Multiply  eadi  numerator  by  all  the  denominat»n,  exeefil  its 
omij  for  the  new  nomerators;  and  multiply  all  the  denominatoca 
together  for  a  common  denominator. 


EXAMPLE. 
Reduce  {-,  4,4^^^  eomnuNi  denominator. 

3x5x4  = 

2x8x4= 
8  X  B  X  5 

8  X  5  X  4  =  160 


EXERCISES. 
1.  Reduce  \,  \,  and  }  to  a  common  denouunator. 
S.  Reduce  \y\,  and  {  to  a  ditto. 


v.. 
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S.  Bedoce  |,  i,  and  |  lo  a  oobibod  danoauiiator. 

4.  Redace  4,  ^«  i»  and  4  to  a  £tto. 

5.  Redaee  i,  4, -t,  and  8f  to  a  ditto. 

€.  Radoce  f  of  ^» ;  of  |,  and  4  of  8^»  to  a  ditto. 

Aa  the  eommoD  denoBiiiialor  ia  a  nnilti|ile  of  all  the  (rivea 
denemmalon,  we  hare  only  to  find  a  number  that  ia  diTiaiue  by 
all  the  given  denoininaten,  for  thia  noraber  will  be  the  wwniin 
denoninatorofthereaDectiTe  fractions;  but  the  eommoo  dene* 
minator  fennd  by  the  vbofe  ni1e»  ia  not  always  the  iernH  number 
that  can  be  divided  by  the  gi^en  denominators,  and  aa  it  ia 
nnnre  eonTonieat  to  w<»k  wijSi  small  mnnbers  tlmn  grsat,  and 
also  to  have  the  fraetions  reduced  to  their  /mm#  common  deno* 
minatcr,  the  fcUowin^  mle  should  be  employed  for  this  purpose. 

CASE  VIII. 
To  leduee  ftastiona  to  their  least  conimon  denouMoator.* 

RULE, 

Find  the  least  eosmon  multiple  of  all  the  denominators,  (by 
Gaoe  2,  Rule  %)  for  the  new  denominator;  which  ^vide  by 
eadi  ef  tiie  given  denominators;  then  multiply  the  quotients  by 
the  respective  numerators,  for  the  new  numerators. 

EXAMPLE. 
Reduce  i,  i^  -f,  and  44,  to  thefar  least  common  denominator. 


4 

8,  4,  8,  IS 

2 

1 

8,  l.S.    S 

3 

1.1.  I.    8 

1,1,1.     1 

then,  Vwa.    Fmetiois. 

V  X    1  =  18>  a  rr'i 

V  K    8  =  18f  if  s   i 

V  X  5  =  isr  H  =  i 

44  X  11  =  383  41  =  4^ 


4  X  8  X  3  3S  34  oomiDOB  denomiiuitor* 


m^ 


*  Tbii  B  ose  »f  the  moft  Mefvl  turn  is  rednctlon  of  fractiont  f  for 
tbey  CAS  scilWr  be  addtd  sor  rablr<ict«d  aotil  tbev  arc  ftnt  rvdnced 
W  s  ceunnon  ifoiio»histor ;  tbli  cste  oaglit,  therefore,  to  be  well  so- 
4eittood  by  the  ttadoit,  before  be  proceeds  forlher. 
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After  arrangftiig  tlie  nimiberft  for  ittnltiplfcatioii^  if  tite  8«iii« 
number  occur  in  every  rank,  they  may  be  strack  out  and  neg« 
lected;  and  if  numbers  occur  in  er^  rank  which  isofe  a  cmnmon 
measure,  they  may  likewise  be  struck  out  and  the  quotients 
used  in  their  stead. 

A  number  may  sometimes  occur,  on  inspection,  which  is  the 
least  multiple  of  all  the  denominators,  and  the  new  numerators 
Ibiind^  as  directed  in  the  rule. 

EXERCISES. 

1.  Reduce  |,  -rV,  and  4t  to  their  least  commoa  denominalor. 

2,  Reduce  i-,  i,  j,  and  ^  to  ditto. 
8.  Reduce  i-,  |,  -j-,  and  1-1  to  ditto. 

4.  Reduce  ^,  -f ,  -xV*  smd  ^  to  ditto. 

5.  Reduce  ii,  i^,  44,  and  ||  to  ditto. 

6.  Reduce  ^,  ^,  4t'  ^^^  tt  to  ditto. 

CASE  IX. 
To  reduce  money,  weights,  and  measures,  to  fractions. 

RULE. 

Rsdnoe  the  given  quantity  to  the  lowest  denominaitiDn  men- 
tioned in  it>  spd  make! it  the  numerator;  then reduce-the proposed 
integer  to  thd  same  denomination,  and  make  it  the  deaominator, 
and  reduce  the  fraction  to  its  lowest  terms.* 


EXAMPLE  1. 
Reduce  4s.  2d.  to  the  fraction  of  a  £. 


•  I 


4s.  2d.  K  5<>d.         i^        -.-    - 
jfL "3161.  -  ^  A"^'^^^- 


*  Tbii  case  difien  little  m  its  netare  from  Iht  last  cm* 


&eda«e  Icvt  2qrB.  7Ib.  to  the  fractioD  of  a  ton. 

Icwt  2qr.  71b.  =   1751b.    ^   5 

1  ton       ="5350157      64  Answer. 

S.  R^uee  5d.  to  th«  fraction  oif  a  shilling^. 

4.  lMace9s.7d.  tothelraelioRofa  j^. 

5.  Reduce  6oz.  2dwt.  10Li.grai&s,to  the  fraction  of  a  lb.  troy. 

6.  Rednee  5  hours^  48  minatca,  48  sec.  to  the  fraction  of  a 

day. 

7.  Reduce  1r.  lOp.  ISyds.  to  the  fraction  of  an  acre. 

8.  Reduce  lb.  Sp.  to  the  fraction  of  a  quarter. 

CASE  X. 

To  find  the  value  ofa  fraction  ill  the  known  parts  of  the  integer. 

RULE. 

Multiply  the  numerator  by  the  nomber  of  parts  contained  m 
the  next  lower  denomination;  then  divide  the  product  by  the 
denoHuuatM-,  and,  if  there  be  any  remainder,  multiply  it  by  the 
parts  in  the  next  inferior  denominiition,  and  again  divide  by  the 
denominator,  und  continue  this  mode  of  operation  to  the  lowest 
denominatioD  possible. 

EXAMPLE  I. 

What  is  the  value  of  {  of  a  £,  ? 


SO 

8)140(17s.6d.  Answer. 

8 

56 


4  ■ 

12 


48 
48 


I 
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EXAMPLE  II. 

What  is  the  yalue  of  4  of  a  ton  F 


S 

90 

.11        cwt.  or.    Ib#    oz. 
9)100(  11,    0.    12,    7f  A]|8W^, 

9 


10 
9 


4 

m 

9 
?8 


4 
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EXERCISES. 

3.  What  is  the  value  of  j^^^  of  a£.? 

4.  What  is  the  valiie  of  ^7  of  a  moidoreB 

5.  What  is  the  value  of  I  of  a  lb.  troy  P 

6.  What  is  the  value  of  |  of  an  acre  P 

7.  What  is  the  value  of  ^  of  a  cwt^P 
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8,  What  is  the  Ytltte  of  ^V  of  a  cwt.  ? 

9,  What  is  the  valiie  of  A-  of  an  oz.  troy.  ? 

10,  What  is  the  valae  of  |4  of  a  quarter.  ? 

AHhongfa  the  yalae  of  the  fraction  shouU  not  amomit  to  % 
unit  of  the  lowest  denomination,  yet  it  niay  be  redneed  to  a 
firaction  of  that  or  any  other  denooiinatioo,  hy  mnltiplyiog  the 
numerator  according  to  the  yalne  of  the  denominations,  as  di- 
reoted  in  the  rule. 


^m 


ADDITION  OF  VULGAR 
FRACTIONS. 


RULE. 

■ 

1.  If  the  fractions  to  be  added  have  a  common  denominator, 
add  the  numerators  together  and  pkce  the  common  denominator 
under  the  sum. 

3.  If  the  fractions  have  not  a  common  denominator,  reduce 
them  to  one,  and  then  add  the  numerators. 

.  3.  When  mixed  numbers  are  to  be  added,  find  the  sum  of  the 
integers  and  fractions  separately,  and  add  them  together;  or 
reduce  them  to  improper  fiaetiona,  and  then  jbdd  them. 

4.  If  the  given  frttctismi  «n  of  diffareat  denominations,  ind 
the  value  of  £aeh,  and  add  themj  or  reduce  them  to  one  denomi- 
nation, and  then  add  them. 


5^       APBiTtON  OF  yULQ4>R  FRACTIONS. 

EXAMPLE  L 
Add  i,  i,  and  |  together. 

•        •  •  *  •  • 

8+7+5=15         ,^  ^ 

8 

EXAMPLE  II. 
Add  I,  4,  and  j  together. 

5x3x4  —  60      orlhiw,      i  =  if 

8 


2x8x4=64  '-'^ 

8x8x3=73  T  — TT 


f  rr 


19«  4JP>4» 

8x8x4=   9© 


EXAMPLE  IIL 
Add  14|,  17i,  and  9^  together. 

2x8x11  =  176  14 
8x5x11:;=  165  17 
7X5X  8:c«80  9 

"eii 

.    =     1«* 

5x8x11=440      

4U$j  Sum. 

.    EXAMPLE  IV. 

4  of  a  guinea        £0  17    6 

4  of  a  pound  0    8    6^— ^ 

4  of  a  crown  0    3    4 

«e  1     9    4^— -|  Answer. 


ADDITION  OF  VULGAR  FRACTIONS. 
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Or  thu«,  df I  =  -iVr 

i  gainea  £i  =  4ff 

I  crown  £i  =  tVt 


=  1tV.  =  jei  9 


The  teaMm  forredacing^  fractions  to  a  cAoliiiOBJeaoRiiaMDry 
before  adding  them^  is  obvious;  (or,  when  the  denominators  are 
the  same,  the  numerators  sii^sify  like  parts  of  unity,  or  the  inte- 
ger of  which  they  are  parts ;  and,  therefore,  the  rale  for  adding 
them  is  similar,  in  effect,  to  that  for  adding  pence^  ahiUingiiy 
or  any  other  inferior  denominator  of  an  integer. 


EXERCISES. 
5.  Add  I,  |,  and  I  togelber. 
6«  Add  4,  ^,  and  f  togelhev* 

7.  Add  i,  Vi  and  |  together. 

8.  Add  i,  ^,  and  ^  togflMier.  , 

9.  Add  3^,  9|,  and  2^  together. 

10.  Add  47i,  29^,  and  ns^  together. 

11.  Add  -TT  of  a  guinea,,  f  of  a  moidore^  and  I  of  a  shilling. 

13.  Add  i  of  a  Ik  troy,  |  of  an  oz.,  ^^  of  a  dwt,  and  |  of 
a  grain. 

19.  Add^ofacwt,|ofa%r,,.4ad^ofaUi.    . 


U.  AM  351  qr.,  \  of  4  ^aheU,  and  5|  bushels. 


^— ** 
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SUBTRACTION  OF  VULGAR 

FRACTIONS. 


RULE. 

PrqMure  the  ft«ctioo8>  when  neoenary,  ap  directed  in  Addition, 
then  sobUmct  tlie  one  numerator  from  the  oth^ ;  place  the  eona«r 
9M>n  denoinioator  under  the  diflference,  and  this  uewjra^iioji^ 
will  he  the  diflerfmoe  between  the  given  fractions*. 


]BXAMPL£, 
(Subtract  |  from  ^. 

4  X    T  =  28  nom. 
3  X  11  =23  num. 

T  X  11  =   7?   *^- 

When  a  proper  fraction,  or  a  mixed  number,  is  to  be  aub* 
Iracted  from  an  integer,  take  the  numerator  of  the  fraction  fit>m 
the  denominator,  ani  place  the  remainder  above  the  denomina^ 
for,  and  diminiah  the  minuend  by  one;  or  carry  one  to  the  right 
hand  figure  of  the  aubtiuhend,  if  it  be  a  mixed  number. 


*  The  rnion  of  the  operations  in  thii  rule,  and  Addition,  will  be 
evident,  if  the  nnmentort  of  the  fracttons  be  placed  in  a  colomn,  like 
the  lower  denomination  of  an  iategeri  and  then  adding  or  ■obtractinf 
them  ae  intecerii  and  earrjing  and  borroirinf ,  when  accetiary,  accardr 
lag  Co  |ha  vajiie  of  the  higher  denoniaatioii. 
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EXAMPLE  I. 

From  3§>take  S7|. 

27: 

lOf 
EXAMPLE  II. 

I 

I  From  39^,  take  IH- 


S9|  =  S9A 
141  s  14^V 


r  r 

'    I 
I 

( 


>  EXERCISES. 

I 

j  t.  From  t  takcf.  7.  From 85 take Sl|. 

4.  F^m  I  take  |.  8.  From  M^iake  I64. 

5.  From  A  t*ke  ?^.  9.  From  28  takejST^. 


Q.  Prom  d(  take  lU*  10.  From  19^  take  9ili. 

11.  From|of|,take^of|. 

12.  From  i  oi{^,  take  ^  of  4« 
18.  From  \  of  4y  take  ^  of  3. 

14.  Fromf  ofiof80>take|ofiof  2. 

15.  F^m  £i,  take  |  of  a  el^ng. 

16.  From  f  of  a  guinea,  take  £^. 

17.  From  ^  of  a  lb.  troy,  take  3f  dwt. 

18.  Froni  |  of  a  ton,  take  \  cwt 


/ 
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MULTIPLICATION^ 
OF  VULGAR  FRACTIONS. 


RULE  L 

Reduce  mixed  nuinbeis  to  improper  fractions,  if  there  be  any 
given ;  then  multiply  all  the  numerators  together  for  the  numera- 
tor of  the  product,  and  all  the  denominators  together  for  the  de- 
nominator of  the  product^. 


EXAMPLE  I. 


Multiply  I  by  ^. 


-8  X  7  =  21         ^ 

«  X9  =^  =2ipnHluct. 

•  *    • 

EXAMPLE  II. 

Multiply  9^  by  12^. 

9f  =  V     and     l^i  =  ?L 

77   X  37  =  2849 

^  tl8||  profltct 


8  X    .3  =    24 


I  • 


*  When  wbole mrmbcn are  inuUtptiH  iof cHKr,tWirTAla«  ii  incrcM- 
cdy  or  the  product  is  greater  than  either  of  the  factors ;  hot  when  pro- 
per fractions  are  moll  i  plied  togelfber,  their  product  M  lets  than  cither 
factor;  for  fractioni  that  are  tu  be  moltiplied  together,  are,  virtually^ 
compound  fractiona;  and  are,  tberefare,fraction8««r  fcactiona,  andmuati 
of  necessity,  be  less  than  tb^ 'fractions  of  w^hicb  the^  kre  a  part. 

Thus,  \  mnltipUcd  by  },  is'thevame  as  f  i«f  |,  «r  if^  by  Gtse  6th» 
which  iff  in  effect^  the  same  as  the  Rule. 


MlTLntLWAflONM'VULOAfcMUMJTiaNS.   fiS 


RULE  II. 

I         1.  To  multiply  a  mixed  anmber  by  a  whole  iramber,  muHq^ly 
^    tile  «M!i«alor  and  tliea  the  iff«^g^>  cntyfaig  Mie  t»  the  isUger 
for  every  time  the  denominator  is  contained  in  the  prodnct  U 
^  the  numerator  by  the  iMiMplier. 

S.  To  iMRit4y  a  fiMu^eft  by  «i  trh^e  4Rifetblt(»  dtfid*  tte 
nominator  of  the  fraction,  if  it  can  be  done,  which  n  the  9am», 
ia  efiect,  as  multiplying  the  numerator. 


EXAMPLE  I. 

Mult|>1y  91^  1^  a   . 


EXAMPLE  IL 
Multiply  ^  by  8. 

15  15         ^15  ^       190 

EXERCISES. 

8.  Multiply  I  by  }. 

4.  Multiply  i  by  \. 

5.  Multiply  ^,  {,  aiid  |  together. 

6.  Multiply  Vof;.by^ef4* 

7.  Multiply  i-  of  I,  by  J  of  4  of  J. 
a.  Mdl^ly  14  by  8. 

9.  Multiply  1B|  by  IS. 

10.  Multiply  14|  by  |. 


&A         DIVISION  OF  VULGAR  FRACTIONS; 

IL  Mvltiply  85f  by  9V. 

19.  What  ooft  7f  yUrdt  df  clotb,  aft  £^  per  yard,  f 

15.  What  coat  llf  yards  of  ditto,  at  8f  gmnoaa  per  yard.  ? 
U.  Whaft  cost  17|cwt  at  £5^  per  cwt  ? 

16.  What  coat  4}  ex.  troy  of  gold,  at  £5|  per  or.  2 


DIVISION  OF  VULGAR 
FRACTIONS. 


RULE. 

Reduce  mixed  mimbera,  and  eompoaiid^fractioiis,  to  simple 
liractioiiSy  if  there  be  any  ^ven;  then  invert  the  terms  of  the 
^yisor,  and  moltiply  the  dividend  by  it,  as  in  MnhiplioatioR. 


EXAMPLE  L 
Divide  {-  by  j. 

t  X  i  =  «  =  H  Quoflait 

EXAMPLE  IL 
Divide  6f  by  4}. 

Oi  s=  V  then,        33  ^    8        264 

41  ss  y  5         39        195 
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In  order  to  explain  the  reason  of  this  mle^  hy  the  fint  eiuun- 
ple^  snppose  it  nad  been  reqaired  to  divide  j.  by  S,  or  to  take 
the  halt  of  that  fraction,  it  is  plain  the  qnotient,wonld  hare  been 
tV  hy  maltiplying  the  denominator  (5)  by  2,  for  fractions  are 
diminished  by  multiplying  their  denominators ;  but  4  is  three 
times  less  thui  3|;  therefore,  the  quotient  of  any  number  divided 
by  y  m\i  be  S  times  greater  than  the  quotient  arising  from  the 
same  number  divided  by  2;  consequently^  it  must  be  multiplied 
by  3,  which  is  done  by  multiplying  the  numerator  by  3 ;  and, 
therdbre^  the  true  quotient  is  I4-. 

1.  If  the  divisor  and  divideod  have  the  same  denominalor, 
it  is  only  necessary  to  divide  the  numeraior  of  the  dividend, 
by  the  numerator  of  the  divisor, 

3.  When  the  dividend  is  a  whole  number,  and  the  divisor 
a  proper  fraction,  multiply  the  dividend  by  the  denominator  of 
tlie  divisor,  and  divide  the  product  by  the  numerator. 

3.  When  the  divisor  is  a  whole  number/  and  the  dividend  a 
fraction,  multiply  the  denominator  by  the  divisor,  and  place  the 
numerator  over  the  product*. 

By  observing  the  quotient  arising  from  the  division  of  any 
number,  by  a  proper  fraction,  it  will  be  found  to  be  greater  than 
the  dividend.  The  reason  of  this  is,  that  any  nunner  contains 
any  fraction  of  a  number  oftener  than  the  number  of  which  it  is 
%  fraction;  and,  it  is  obvious,  that  the  smaller  the  fraction  is, 
the  dividend  will  contain  it  the  oftener,  or  the  quotient  will  be 
*the  greater. 


EXERCISES. 

3.  Divide  I  by  J.  6.  Divide  A  by  *• 

4.  Divide  i\  by  |.  7.  Divide  4  by  \. 

5.  Divide  ^  by  ,V-  S.  Divide  9  by  f . 


*  In  tht  naltipUcatioa  sod  division  of  fractioot,  by  whole  unmbcrt, 
sad  vice  werM,  1  may  be  placed  as  the  numerator  or  denominator  of 
whole  nmnberS)  which  will,  perhaps,  make  the  method  of  proceeding, 
with  these  nnmbcrs,  plainer  to  the  student. 


(J6      PROPORTION  OF  VULGAR  FRACTIONS. 
9.  Divide  6  by  4^.  13.  Divide  97  by  &}. 

10.  Divide  i|  by  6.  13.  Divide  S6^  hy  i. 

11.  Divide  44  by  5.  14.  Divide  85^  by  39|. 
15.  Divid^^of7|by^of4. 

l€w  Divide  £1501|i,  eqoally,  among  54  men. 

17.  Divide  15|>  acres  into  9\  equal  parts. 

18.  What  number,  maWplied  by  f ,  will  amount  to  17f  ? 

19.  Divide  £160^  among  D,  E,  F,  and  G ;  so  that  D,  E, 
•ad  V,  may  havp  equal  shares,  and  G  j>  of  one  of  their  shares. 


PROPORTION  OF  VULGAR 

FRACTIONS. 


RULE. 

State  the  question,  as  in  proportion  of  whole  numbers,  and 
reduce,  all  the  terms,  if  necessary,  to  simple  fractions,  and  the 
first  and  second  to  the  same  denomination ;  then  multiply  the 
second  and  third  terms  together  and  divide  by  the  first,  as  di- 
rected in  the  rules  of  Multiplication  and  Division* 


*  After  Auy  question  io  proportion  is  slatedf  the  remaining  part  of 
the  work  ia  only  an  exercise  to  imiltiplicatMNi  and  diriaioa ;  and,  as 
these  operations  have  been  fally  ex|>laiDed  already,  it  wonid  be  super- 
flaons  to  fire  a  aomber  of  examples  io  this  place,  as  aanv  aaportuni- 
tics  will  occnr  of  applying  fiactions  in  the  commercial  part  of  the  work. 
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EXAMPLE.  I. 

If  i  of  a  yari  eost  £i,  what  will  -A^  of  a  yard  coat  ? 

yds.     yds*  £ 

8  7  5 

4     •'  li"   '  '     8 
thm,         7  5        4        140  35 

EXAMPLE  IL  •  * 

If  I  cwt  cost  £^,  what  win  4|lb.  coat  ? 

5       112        560  lb.         lb.  £ 

—  of r:  :=   70     •     4i     •  •    4a. 

*.  9  4» 

«  9 

or,      1         43         1  43 

EXERCISES. 

3.  If  i  lb.  coat  8|4.,  how  many  lbs.  may  be  boi^ht  for  £^? 

4.  If  24^  yards  coat  £S%,  what  wiU  4|  yarda  cost  ? 

5.  If  the  carriage  of  3f  tons  of  goods,  2^  inHes^  be  ^  gm- 
noa,  what  is  that  per  cwt  for  oie  mile  P 

6.  If  2|  cwt  of  sugar  cost  £10|,  what  cost  1|  cwt  f 

7.  If  7  men  cut  down  a  field  qf  grass  in  ^  days,  how  long 
would  4  men  reqnh*e  to  do  the  same  P 

8.  ITtIt  of  a  cwt  of  sugar  cost  jg2|,  what  turn  will  purchase 
the  remainder  of  the  cwt.  r 
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9.  If  I  of  ^  of  a  yard  of  cloth  cost  |  of  |  of  a  £,  what  wiU 
180  yards  cost  ? 

.   10.  If  d-f  cwt.  be  carried  15^  miles  for  4  goiueas,  how  far 
ought  9\  cwt.  be  carried  for  the  same  money  P 

Compound  proportion  being  performed  exactly  like  aimple 
proportion,  after  the  terms  are  stated  and  prepared,  it  ia  unne- 
cessary to  give  any  examples  in  this  place,  as  a  sufficient  nomber 
and  variety  will  be  found  in  the  commercial  part  of  this  work. 

The  Arithmetic  of  Vulgar  Fractions  is  both  tedious  and  intri- 
cate to  those  who  are  but  little  acquainted  with  the  nature  of 
numbers.  This  arises  chiefly  from  the  rariety  of  denominators 
that  arc  employed;  for,  when  numbers  are  divided  into  different 
kinds,  it  becomes  difficult  to  compare  them  with  each  other.-^ 
On  this  account  the  Decimal  division  of  units  and  integers  was 
introduced,  which  is  much  more  simple;  and  calculations  by 
them  are  often  much  shorter  and  easier  peiformed  than  by  VuU 
gar  Fractions. 


ss 


DECIMAL  FRACTIONS. 


In  Decimal  Fractions  unity  is  supposed  to  be  divided  in- 
to 10  equal  parts,  or  some  multiple  of  10;  as,  100,  lOOO, 
10000,  &c. — The  denominator  of  a  decimal  fraction  is,  there- 
fore, 10,  or  some  multiple  of  10. 

If  the  decimal  consist  of  one  figure,  it  is  evident  its  denomi- 
nator must  t)e  10,  or  1  with  a  cipher  attached  to  it;  for  the 
division  here  employed  is  the  same  as  in  whole  numbers,  and  as 
numbers  increase  in  a  tenfold  proportion  to  the  left  hand,  they 
decrease  in  the  same  ratio  towards  the  right  hand;  there- 
fore, the  first  place,  to  the  right  of  units,  must  be  the  place 
oi  tenth  parts;  the  second,  that  of  hundredth;  the  third,  that 
of  thousandth  parts,  &c.;  consequently,  the  denominator  of  a 
decimal  fraction  is  1,  with  as  many  ciphers  annexed  to  the  right 
of  it  as  there  are  figures  in  the  decimaL 
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The  denomiiiator  oi  a  decimal  being  thus  always  un^entood, 
it  ia  not  expreased,  or  pnt  down,  the  falue  of  the  fraction  being 
known  by  inspeclion  01  the  decimaL 

The  figures  of  the  decimal  are  ufrUten  exactly  as  whole  nom- 
bers^  bat  are  distvaguuhed  by  having  a  dot,  or  point,  pU(ced  on 
the  left  hand,  which  ia  called  ikte  decimal  point ;  and  which 
serves  to  separate  them  from  whole  numbers,  when  forming  part 
of  the  same  sum.  Thus,  the  decimal  expression  for  -r^  is  .4; 
for  ^V  is  '44  ;  for  9^^  is  9.3;  for  -rVvir  is  .007,  &c. ;  in  this 
last  expression,  two  ciphers  are  prefixed  before  the  numerator^ 
thai  the  decimal  may  contain  as  many  places  as  there  are  ciphers 
in  the  denominator.  This  being  the  case,  it  is  evident  that 
ciphers  on  the  right  baud  of  a  decimal  neither  increoie  nor 
duninish  the  value  of  the  decimal  \  but,  if  ciphers  be  placed  on 
the  left  hand  of  a  decimal,  it  diminishes  its  value  10  times,  for 
every  cipher  that  is  added;  for,  as  already  observed,  the  deno- 
minator of  any  decimal  consists  of  1,  and  as  many  ciphers 
aimexed  to  it  a<(  there  are  figures  in  the  decimal,  whether  they 
be  ciphers  or  significant  figures.  The  use  of  the  cipher  in  deci- 
oials,  as  well  as  whole  numbers,  is  merely  to  rive  significant 
figures  their  proper  places,  on  which  their  value  depends. 

Decimals  being  only  a  continuation  of  the  same  scale  as  that 
of  integers,  the  first  place  to  the  right  of  the  decimal  point,  ^aa 
just  stated,  signifies  tenth  parts ;  the  second,  hnndredUi  puts ; 
and  so  on,  decreasing  in  a  tenfold  proportion,  towards  the  rifpht, 
as  ia  the  following  table  : 

Integers.  Decimals. 

&c.  3  4  8  7  5  2  4 .2  5  7  8  4  3,  &o. 


5 


*  The  figure  next  the  decimal  point  is  sometimet  called  decimal 
primetf  the  next  decimal  Mroiub,  the  next  thirds,  and  lo  on. 
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When  a  ▼ulgsr  fraction  is  reduced  to  a  dcdmal  without  tny 
reoMonder^  it  is  called  a jfnte^  or  terminate  decimal ;  if  t^  fao* 
tient  consist  of  the  same  figure  always  returning,  it  is  caHed  a 
pare  repeater  or  single  repetend;  if  two  or  more  figures  always 
return  in  the  same  order^  they  are  called  a  dreulate  or  com- 
p&und  repetend;  if  there  are  figures  before  those  that  repeat, 
the  decimal  is  called  a  mixed  repetend ;  and  the  figures  before 
those  that  repeat  are  called  the^nt/0  part.  A  single  repetend 
is  usually  marked  with  a  point  over  it,  and  a  compound  repe* 
tend  with  a  point  over  the^r^f  and  iast  figure  of  it,  which  is 
the  plan  that  will  be  adopted  throughout  this  worijp,  to  ^stin-* 
guish  these  species  of  decimals  ^mjinite  decimals. 
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CASE  I. 

To  reduce  a  tulgar  fraction  to  a  decimal. 

Annex  as  many  ciphers  to  the  numerator  as  may  be  deemed 
necessary,  then  divide  it  by  the  denominator,  and  the  quotient 
is  the  decimal;  which  must  consist  of  as  many  figures  as  there 
we^  ciphers  added  to  the  numerator ;  therefore,  if  there  should 
not  be  so  many,  after  performing  the  division,  supply  the  defect 
by  prefixing  ciphers  to  the  left  hand  of  the  quotient. 

EXAMPLE  I. 

Reduce  4  to  a  decimal. 
8)5000 
'635  Answer. 
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EXAMPLE  IL 

Reduce  -rrv  ^  ^  deeimaL 

200)1000 

-005  decimal. 

If  the  denoninatcyr  be  greater  than  11,  aod  the  decimal  ia 
wanted  to  a  great  many  places,  divide  by  the  denominatar  till 
the  remainder  consist  of  a  single  figure,  multiply  this  remainder 
by  itself,  and  also  the  quotient,  addiiig  in  the  carriage  from  the 
remainder;  place  this  product  on  the  right  Aonif  of  the  quotient 
already  found,  instead  of  the  remmnder,  and  if  thm  be  atili  a 
remainder,  repeat  this  operation  till  the  decimal  be  deemed  suf* 
fieiently  exact.  Each  step  of  this  operation  will  double  the 
places  in  the  preceding  quotient. 

EXAMPLE. 

Rednoe  4^  to  a  decimal. 
Vy  =  .04S»4 
.043;^  X  11  =  .478^ 
therefore,  -^  =:  .043frVj 

Again,  M3i7B^r  X  6  =  .360869|i 

and  Vr  =  .04347826080944. 

The  reason  of  this  method  of  extending  the  quotient  is  so  ob- 
Tious  to  those  acquainted  with  vuigmrfiaeHont,  that  it  requires 
no  explanatiou. 

« 

EXERCISES. 

3.  Reduce  |  to  a  decimal.  6.  Reduce  i  to  ditto. 

4.  Reduce  ^  to  ditto.  7.  Rednce  -i^  to  ditto. 

« 

5.  Reduce  \  to  ditlo.  S.  Reduce  t^v  to  ditto. 
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9.  Reduce  i4  ^  >l  decunal^        13.  Redace  ttt  ^  ^  decimal. 

10.  Redace  ^  to  ditto.  13.  Redace  VA  to  ditto. 

11.  Redace  iVv  to  ditto.  14.  Redace  7^  to  ditto, 

CASE  II. 

To  redace  money^  weights^  and  meamires^  to  decimals. 

RULE  I. 

Redace  the  different  denominations  to  a  vulgar  fraction  of  the 
integer,  by  Case  9th  of  Valgar  Fractions,  and  this  fraction  to  a 
decimal  by  the  last  case. 

EXAMPLE  I. 
Redace  7s.  6d.  to  the  deeinial^of  a  £. 

7s.  6d. 

2 

15  then  8(300 

30#.  X  3  ==  40  ~  ^*5-  .S75  deeimaL 


EXAMPLE  II. 

Reduce  5cwt.  3qr.  141b.  to  the  decimal  of  a  ton. 

cwt.  or.  lb. 
(5.  2.  14.)  =    6301b.  _    9      ... 

Itonis  ^=S240^b.  -SS^^^*"^- 


then  33  i  -^^ 
(812: 


4)9.00 
8)3.35 


«iMi 


.38135  decimal. 
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RULE  II. 

Place  all  the  diflRerent  denominations  under  each  other,  the 
lowest  being  at  the  top  of  the  cobimn;  on  the  left  of  each  of 
these,  place  that  number  for  a  divisor,  which  would  reduce  it  to 
the  next  superior  denomination;  then  divide  each  of  the  deno- 
minations, together  with  the  ouotient  arising  from  the  denomi- 
nation above  it,  by  its  proper  divisor,  and  the  last  quotient  will 
be  the  decimal  required*. 


EXAMPLE. 
Reduce  1 3s.  74d.  to  the  decimal  of  a  £. 

2\    1 

127-7:5 

£  63125  decimal. 

EXAMPLE  11. 

Reduce  3  oz.  5  dwt.  15  gr.  to  the  decimal  of  a  lb.  troy. 

24  I  15. 
20  (    5>625 
12  I    8.28125 
lb.    .2734375  decimal. 


*  It  often  happens,  In  redaciog  Tiilgtr  fractioot,  or  money,  weigh tf, 
Biemsttret,  Ice.  to  decimaU,  that  the  decimal  will  coaaiat  of  om  HgQrr, 
lepealiMg,  ad  v^fi>iittim\  sometimes  of  iwo^  or  more  figures,  retarniog  in 
the  same  order,  aod  sometimes  of  one  or  more  figures,  and  ih^n  tbe  re- 
msioiog  part  of  tbe  decimal  will  assome  one  of  these  forms.  Thnt, 
],  =s  .3  repeating;  (  =  .1  repeating;  and  ]3s  4d.  reduced  to  the  dc- 
ciBial  of  B  £.  is  s  .6  repeating.  Again,  \^  =  'go  repeating;  and  4d. 
redaoed  to  the  decimal  of  a  if.  ia  ss  016. 

As  many  cnlcnUtions  cannot  be  performed  decimally  without  Intro- 
diicittg  repeating  decimals,  it  was  deemed  necessary  to  intersperse  the 
rales  for  managing  them  with  those  of  JkUie  decimnlt. 

For  a  further  account  of  their  nature,  as  well  as  of  the  vulgar _frac- 
tioas  thai  produce  the  iOTerel  kinds  of  decimals.  Sec  the  end  of 
■lals. 
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EXERCISES. 

3.  Reduce  4d.  to  the  dedmal  of  a  «£. 

4.  Reduce  18s.  8d.  to  the  decimal  ois.  £. 

5.  Reduce  I3b.  1(^.  to  the  decimal  of  a  £. 
G.  Reduce  14s.  3d.  to  the  decimal  of  a  guinea. 

7.  Reduce  9  oz.  13  dwt.  6  gr.  to  the  decimal  of  a  Ibw 

8.  Reduce  1  qr.  13  lb.  to  the  decimal  of  a  cwt. 

9.  Reduce  3  cwt.  17  lb.  9  oz.  15  dr.  to  the  decimal  of  a  ewt 

10.  Reduce  I  rood^  30  poles,  to  the  deciokal  of  an  acre. 

11.  Reduce  3  pecks,  5  pints,  to  the  deeimal  of  a  quarter. 

12.  Reduce  121  days,  10  hours,  13  min.  15  sec.  to  the  deci- 
Bial  of  a  common  year. 

Shillings,  pence,  and  farthings,  may  be  reduced,  mentally,  to 
the  decimal  of  a  pound,  consisting  of  three  places,  thus :  put 
half  the  number  of  shilings  for  the  first  decimal  place,  and  the 
number  "of  farthings,  in  the  remainder,  will  form  the  other  two 
pkiees,  only  the  number  must  be  increased  by  1,  if  above  24; 
hy  2>  if  above  48 ;  and  by  3,  if  above  72*. 

EXAMPLE. 

Reduce  3s.-7-}d.,  mentally,  to  the  decimal  of  a  £. 

3».    =  .15  2s.  =  .1 

7;d.  =:  .031        or        Is.  7id.  =  .081 

38, 74d.  =:  .181  .181 


•  The  reason  of  this  it,  that  ]  shilling  being  the  90tb  part  of  a  if, 
%  ahiUings  are  the  joth  part ;  anil,  as  the  first  deciOBal  place  aigoifiee 
lOth  pa>ts,  the  nnmher  of  shillings  wiil  be  traly  represented  by  half  tbnC 
mmmber  in  the  first  decinsal  place;  and  as  g6o  (the  nnnberof  farthlnga 
tn  a  £)  vanta  ^^th  part  of  itself  to  make  it  1000,  if  I  be  added  to  every 
S4  farthings,  (which  is  to  be  radnced  to  a  dccunal)  they  will  then  be 
Ibe  lOOOth  parte  of  a  £;  and,  conieqnently,  tnily  represented  by 
■Hiking  tbcns  oocnpy  the  place  of  thouiaoda  in  IbadeciMl*  which  ip 
the  third  place  ftpm  the  point. 
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EXERCISES. 

Redace^  mentally,  to  the  deoiioftl  of  a  £,  tbe  foUowinff  wam\ 

2.  2b.  did.  6.    28.  Hd. 

3.  8B.7|d.  7.    Is,  Hid. 

4.  5s.  S^d.  8.     Us.  3d. 

5.  188. 7|d.  9.     lis.  5^4 

« 

CASE  ni. 

To  find  the  vahie  of  a  decimal. 

RULE. 

Multiply  the  given  decimal  by  the  number  of  parts  contained 
in  the  next  inferior  denomination,  and  point  off  as  many  decimal 
places  from  the  right  hand  of  the  product  as  there  are  in  the 
multiplicand ;  then  multiply  the  decimal  places,  thus  pointed  off, 
by  itkB  parts  in  the  next  inferior  denomination,  and,  from  this 
product,  point  off  as  before.  Proceed;  in  this  mamier,  through 
all  the  denominations,  into  which  the  integer  is  divided,  and  t^ 
figures  on  the  leil  of  the  decimal  point,  iirnie  difil^ent  products, 
will  be  the  value  of  the  dedmaL 

EXAMPLE  L 

Required  th  e  value  of  .39dliS  of  a  £.         .     . 

.2^1U    =:  48.  6)4.  Answer. 
20 


4.562500 
12 

6.750000 
4 

3.000000 
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EXAMPLE  IL 

Requiired  the  valae  of  .47125  of  a  ton. 

cwt.  qr.  lb«  oz.  dr. 
.47125    =  9,   I.  19.9.  9J  Ans. 
20 


9.42500 

4 

1.70000 
28 

19.60000 
16 

9.60000 
16 

9.60000 


EXERCISES. 

3.  Required  the  value  of  X,S75. 

4.  Required  the  value  of  £.275. 

5.  Required  the  value  of  J^.0375. 

6.  Required  the  value  of  ^625  shilling. 

7.  Required  the  value  of  .3125  guinea. 

8.  Required  the  value  of  .6875  yard. 

9.  Required  the  value  of  .625  cwt. 

10.  Required  the  value  of  .81251b.  troy. 

11.  Required  t^e  value  of  .584  quarter. 

12.  Required  the  value  of  .461  chaldron. 
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13.  Required  the  value  of  .3375  acre. 

14.  Required  tUe  value  of  .43857  month. 

CASE  IV. 

When  the  given  decimal  is  a  single  repeisnd,  or  pure  repeater. 

RULE. 

Proceed  as  already  directed,  only  carry  1  for  every  9,  in  nml* 
tiplying  the  right  hand  figure;  and  if  there  should  be  a  cipher 
on  the  fight  of  the  multiplier,  annex  the  repeating  figure  (aniiing 
from  the  multiplication)  instead  of  the  cipher. 

EXAMPLE. 
Required  the  vahie  of  j^.083 

.083    =:     Is.  8d. 
20 

1.666 
13 

8.000 

EXERCISES. 

S.  Required  the  value  of  £.364581 

3.  Reqpired  the  value  of  jg.99I6. 

4.  Required  the  value  of  £.9583. 

5.  Required  the  value  of  .8  guinea. 

6.  Required  the  value  of  .41616.  troy. 

7.  Required  the  value  of  .416  V>n. 

8.  Required  the  value  of  .7955  ton. 

9.  Required  the  value  of  .4555694  day^ 
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CASE  V. 
When  the  decimal  is  a  compound  repetend. 

RULE. 

Suppose  a  few  of  the  first  places  of  the  circnlate  to  be  an- 
nexed to  the  right  hand  ^gnte,  and,  in  mnltiplying,  add  the 
carriage  arising  from  these  additional  figures  to  the  product  of 
tke  right  hand  figure  of  the  circulate''^. 

EXAMPLE. 

Required  the  value  of  730  of  a  j^. 

730    =:     14s.7f-4 
20 


14.614 
12 

7.375 
4 

1.500 


EXERCISES. 

2.  Required  the  value  of  J^.216. 

3.  Required  the  value  of  £.63. 

4.  Required  the  value  of  ^.85227. 

5.  Required  the  value  of  .43902  acre. 

6.  Required  the  value  of  .32142857  guinea. 

7.  Required  the  value  of  .681  quarter. 


•  Or  reduce  it  U  a  mlgsr  fraelioo>  sad  thea  multiply  by  it. 
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8.  Required  the  value  of  90  mile. 

9.  Required  the  Talue  of  851  week. 

Any  decimal  of  a  pound  may  be  valued,  mentally,  to  the  near- 
est fiirthing,  thus :  doable  tke  fint  figure  for  ahilliDgay  to  which 
add  1,  when  the  seopnd  ^tpire  amounts  to  5;  then  divide  the 
seamd  and  third  figures,  when  mnder  50,  or  their  excels,  if  oioM 


59,  by  4,  after  ddlucting  1  for  every  25  in  the  number;  the 
quotient  is  pence,  and  the  remainder  mthings*. 

EXERCISES. 

£  £ 

1.  Value  .95.  5,  Value  .795. 

2.  Value  .825.  6.  Value  .007. 
S.  Value  .513.  7.  Value  .094* 
4.  Value  .739.                8.  Vake  .578. 

CASE  VL 

To  reduce  a  decimal  to  a  vulgar  fpiction. 

RULE. 

Under  the  given  decimal  place  1,  with  as  many  ciphers  after 
it  as  there  are  figures  in  the  decimal,  for  its  denominator;  and 
then  reduce  the  fraction  to  its  lowest  terms. 

EXAMPLE. 
Reduee  .625  to  a  vulgar  fraction. 

G25  125  25  5 

.625    =   r:    —    =   —   =    -Anar. 

1000  200  40  8 


*  This  is  exicUy  the  conTcrie  of  the  rule  for  redociog  thilliogs,  &c. 
to  the  decimal  of  a  € ;  and  the  raaton  of  the  role  will  be  uoderttood, 
if  the  HDtt  at  page  74  he  carefally  contidered. 
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EXERCISES. 

S.  Redace  .6  to  a  vulgar  fraction. 

3.  Reduce  .75  to  a  vulgar  fraction. 

4.  Reduce  .25  to  a  vulgar  fraction. 

5.  Reduce  .125  to  a  vulgar  fraction. 

6.  Reduce  .875  to  a  vulgar  fraction. 

7.  Reduce  ,8125  to  a  vulgar  fraction. 

8.  Reduce  .80375  to  a  vulgar  fraction. 

9.  Reduce  Si025  to  a  vulgar  fraction. 
10.  Reduce  .472|  to  a  vulgar  fraction, 
fl.  Reduce  .008125  to  a  vulgar  fraction. 
12.  Reduce  .207i  to  a  vulgar  fraction. 

CASE  VII. 

When  the  decunal  is  a  pure  repetend. 

RULE. 

m 
Under  the  given  repetend  place  as  many  nines  as  there  are 

figures  in  the  repetend,  for  the  denominator ;  then  redace  the 

fraction  to  its  lowest  terms. 

EXAMPLE. 

Reduce  .63  to  a  vulgar  fraction. 

63  7 

'^     =    99"    =   IT  ^''^' 
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EXERCISES. 

2.  Reduce  .3  to  a  vulgar  fraction. 

3.  Reduce  .148  to  a  vulgar  fraction. 

4.  Reduce  .0063  to  a  vulgar  fraction. 

5.  Reduce  .14634  to  a  vulgar  fraction. 

6.  Reduce  .06  to  a  vulgar  fraction. 

7.  Reduce  .003  to  a  vulgar  fraction. 

8.  Reduce  .714285  to  a  vulgar  fraction. 

•         . 

9.  Reduce  .615384  to  a  vulgar  fraction. 

CASE  VIII. 

When  the  decimal  is  a  mixed  repetend. 

* 
RULE. 

Subtract  the  finite  part  from  the  whole  decimal,  for  the  nume* 
rator,  imder  which  place  as  many  nines  as  there  are  places  in 
the  repetend,  and  as  many  ciphers,  on  the  right  of  tnese^  as 
there  are  finite  places  in  the  decimal,  for  the  denominator;  then 
reduce  the  fraction  to  its  lowest  terms^. 

EXAMPLE. 

Reduce  .254629  to  a  vulgar  fraction. 

.254629 
254 
— —       5)  5)  37) 

5)254375  50875        10175        2035         55 

999000  "^  199800  ""  39960  ""  7992  ""  ^^^ 


*  This  snd  the  former  case  will  be  betf er  anderstood,  after  pcrasiDf 
the  obscrvationi  at  page  los. 

G 
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EXERCISES. 

5.  Reduce  .06  to  a  vulgar  fraction. 

3.  Reduce  .006  to  »  vulgar  fractton* 

4.  Reduce  .07954  to  a  vulgar  fraction. 
5«  Reduce    3  to  a  vulgar  fraction. 

6.  Reduce  .913  to  a  vulgar  fraction. 

7.  Reduce  .9063  to  a  vulgar  fraction. 

■       • 

8.  Reduce  .7691951  to  a  vulgar  fraction. 

CASE  IX. 
To  make  repetends  siaular  and  conterminouB*. 

RULE. 

Elctend  the  finite  part  of  eadi,  as  frur  as  the  longest^  and  then 
extend  all  the  circuhites  to  as  many  places  beyond  that,  as  ia 
expressed  by  Uie  least  common  multiple  of  the  number  of  places 
In  each  circulate, 

EXAMPLE. 
Make  14.3, 6.57,  .193,  and  391,  similar  and  conterminous. 

14.333333 

6.575757 

.193193 

.391391 

As  the  reoetends,  in  this  example,  all  begin  at  theisame  dis- 
tance (nm  uie  decimal  point,  it  is  only  necessary  to  extend  each 
of  them  to  six  phioes,  the  least  multiple  of  1, 9,  and  3,  tiie  num- 
ber of  figures  they  contain. 


•  That  vt^begin  and  wd  at  the  Mme  diitance  from  the  deeiuul  point. 
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EXBRCIBE8. 

2.  Make  .416,  .63,  and  M6,  sivflar  and  oootemiiiow. 

3.  Make  .23*148,  .90,  and  .10416,  similar  and  oontermiiioiu. 

4.  Make  .27,  .69T5G,  and  .6,  similar  and  oonterminoaa. 

5.  Make  .952743902, 3810975^,  and  56ftl,  mimlar  and  oon- 
terminous. 
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RULE. 

Amage  Uie  deeimd  places  wider  eaeh  otter,  aoeordiag  to 
tlieir  value,  so  that  tiie  decimal  points  may  be  directlj  VM& 
each  other;  then  add  the  figures  that  stand  in  the  same  oolumD> 
as  in  integers,  and  place  the  decimal  point,  in  the  sum,  directly 
under  the  Qiker  points. 


EXAMPLE. 

Add  together  65.24+ 1.397+ 563 -f  .0046+1.525+29.076 
+.25. 

65.24 
1.397 
'563. 

.0046 
1.525 
29.076 
.25 


660.4926  Sum. 
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EXERCISES. 

3..  Add  together  2.175  -f  21^5  +  .0625  +  810  +  51.5  + 
400.125 +.00576. 

3.  Addiogetlier  376.25+86.125+637.4725+6^+358.865 
+41.02, 

4.  Add  together  3.5+47.25+927.01+2.0073+1.5. 

5.  Add  together  .01825  +  17.5  +  .00375  + 199.25+144+ 
14310.0125. 

CASE  11. 

When  single  repetends  are  given. 


RULE. 

1.  Extend  the  repeating  figures  one  place  beyond  the  ikr- 
thest  extended  finite  places^  then  add  as  before;  only,  in  adding 
the  right  hand  column^  carry  1^  for  every  9  that  it  contains,  to 
the  next  column. 

2.  The  repeating  fignres  may  be  converted  into  vulgar  finu:* 
tions,  by  Case  VII,  and  then  added,  as  directed  in  Addition 
of  Vulgar  Fractiona*. 


EXAMPLE. 
Add  together  .83+7.416+6.25+4.38+8.6. 

.833 

7.416 

6.25 

4.388 

8.666 


S7.545  Sum. 


*  This  mode  of  proceeding  it  more  laboriou  then  by  the  fint  part 
of  the  rule. 
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EXERCISES. 
S.  Add  together  45.3  +4.6+ 148.83 +.6+4625+. 3. 
S.  Add  together  6.4 +23.06+.3+.27545+.83 +7.8. 

4.  Add  together  l^'Hi+^l^^+l^+7i+6^+^'^9»er 
redncmg  the  fractions  to  decimals. 

5.  Add  together  £6  lOg.  8d,+  £1  3s.  6d.+£17  138.  4d.+ 
£1  108.+£3  lis.  6d.+£iai78.34d.+£33  12B.2;4i.aft« 
redacing  the  inferior  denominations  to  the  decimal  of  a  ^* 

6.  Add  together  £7  6s.  8d.+  £3  3s.  4d.+<£9  Is.  8d.+ 
£2  16s.  8d.+  £32  12s.  7-]d.  decimally. 

7.  Add  together  3cwt.  Iqr.  9*  lb.+5  cwt.  12^Ib«  +  3  qrs. 
9^  lb.+7  cwt.  3  qrs.  7  lb.  decimally. 

8«  Add  together  3  oz.  5  dwi.  8  grs.  +  9  oz.  16  grs.  + 10  oz. 
3  dwt.+7  oz,  o  dwt.  6  gr.  troy,  decimally. 

CASE  III. 

When  compound  repetends  are  given. 

RULE. 

Hake  the  circulates  similar  and  conterminous^  as  directed  at 
page  B2,  and,  in  adding  the  right  hand  column,  include  the  car- 
riaffe  that  would  have  arisen,  had  the  repetends  been  extended 
fiurtiier. 

EXAMPLE. 

Add  together  79.875  +  831.813  +  915.7+16.525+79.54+ 
58.6+399.15+17.1115+53.148+932.8125+87.190476. 
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97.W5 
831.8138i$8138 
915.777777777f 
16.525 

79.5454545454 
58.6666^66666 
399.1515151515 
17.1115555555 
53.1481481481 

932.8135 
87.1904761904 


3471.6179078494 


EXERCISES. 

2.  Add  together  89f  4424+56^^+6^  and  +15|,  after  the 
fractions  are  reduced  to  decimals. 

3.  Add  together  .5+.25+17.47+9.65i,  and  67.345. 

4.  Add  together  2cwt.  3qr8.  71b.  +  9cwt.  2^:8.  161b.+ 
15cwt.  1  qr.+2qrs.  I4lb.  +  3cwt.  1  qr.  8lb.+2cwt.  161b.+ 
7  cwt  3  qr8.+l  qr.  14  lb.+5  cwt.  2  qrs.  7  lb.+16  lb. 

5.  Add  together  3  years^  123  day8+2  yean,  97  days+25 
year8>  283  days  + 11  years,  33  days;  and  1  year,  212  days, 
allowing  365  days  to  the  year. 
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SUBTRACTION  OF 
DECIMALS. 


RULE. 

the  decimals  nnder  each  other,  according  to  the  Taloe 
of  their  pIaeeB»  as  directed  ia  Addition,  and  sabtmetaa  in  farte- 
gen;  onernog  to  place  the  decimal  p<Mo1^  in  the  remainder, 
wectly  under  the  other  points. 


EXAMPLE  I. 
Vrfm  83.Sft  subtract  19.625. 

83.35 
19.635 


63.725  Remainder. 

EXAMPLE  11. 

From  £3.  12s.  snbtract  £1.  178. 6d.  * 

j^  12    0    =    2.6 
1  17    6    =    1.875 


£0  14    6    ==    0.725  Remainder. 

EXERCISES. 
3«  From  .45  subtract  .0045. 
4.  From  12*3456  subtract  .78095. 
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5.  From  37.825  subtract  .95. 

6.  From  .081545  subtract  .0787. 

7.  From  ^81  I2a.  6d.  subtract  £S7  9s.  1^. 

8.  From  3  cwt.  3  qrs.  7  lb«  subtract  2  cwt.  3  qrs.  21  lb. 

CASE  II. 

When  repetends  are  gi?en. 


RULE. 

Extend  the  repetends,  as  in  Addition,  and  borrow  firbm  9, 
at  the  right  hand  place,  if  the  subtrahend  exceed  the  minuend 
in  that  place*. 


EXAMPLE  I. 

From  21.453  subtract  13.72. 

21.453453 
13.727273 


7.726180  Remainder. 

EXAMPLE  II. 

From  5  cwt.  2  qrs.  25  lb.  subtract  3  cwt.  8  qrs.  17  lb. 

cwt.  qr.  lb* 
5.   2.25     z=    5.7232142857 
3.    3.17     =     8.9017857142 


1.82142857     Remainder. 


♦  Or  conrert  the  repetends  into  Tulgar  fractions,  and  then  sobtract 
them. 
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EXERCISES. 

3.  From  34.851  subtract  5.47335. 

4.  From  89.2178  subtract  17.68. 

5.  From  1.3  subtract  1.0047. 

6.  From  69.41 6  subtract  25.375. 

7.  From  91-/^  subtract  47^  decimally. 

8.  From  76/^  subtract  294.  decimally. 

9.  Froffli§9I  18s.  lid.  subtract  ^55  4s.  1  Hd.  decimaUy. 
10.  From  9  cwt.  l.qr.  13  lb.  subtract  7  cwt.  3  qrs.  12  lb. 


MULTIPLICATION  OF 
DECIMALS. 


RULE. 

Place  the  right  hand  fig:ure  of  the  muHiptier  under  the  right 
hand  figure  of  the  multiplicand,  and  multiply,  as  in  whole  num- 
bers; then  point  off  as  many  decimal  places^  f^om  the  right  hand 
of  the  product,  as  there  are  in  hoih  factors :  if  there  aie  fewer 
figures  in  the  product  than  in  both  factors,  supply  the  defect^ 
by  adding  ciphers  to  the  left  hand. 
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EXAMPLE  I. 

Multiply  9.635  by  3.75. 
3.75 

EXAMPLE  IL 

Multiply  .135  by  .0 
.035 

48135 
67875 
19350 

635 
350 

J19m>V^# 

i)0S135 

%  46875 

•WvA<0«9 

<6V«TS:Vt7f  «r 

In  Example  II.  the  number  of  decimal  places,  in  both  fiftctora, 
lA  fix,  and  in  the  product  only^ur;  therefore  two  ciphers  most 
be  added  to  the  left  hand. 

To  multiply  any  decimal  by  10,  remove  the  decimal  pohU 
cne  place  to  the  right;  to  multiply  by  100,  iwo  places  to  the 
right;  by  1000,  three;  and  so  on,  removing  it  one  place  to  the 
rights  for  every  cipher  in  the  multiplier. 

EXAMPLE. 

Multiply  .4175  by  10,  by  100,  by  1000,  and  by  10000. 

.41f5  X  10  =  4.175. 

.4175  X  100  =  41.75. 

.4175  X  1000  =  417.5. 

.4175  X  10000  =  4175. 

EXERCISES. 

3.  Multiply  1.37  by  1.8.                7.  Multiply  .0756  by  5.47. 
8. 1573  by  .13.  8.    47.55  by  3.43. 

4.    13.345W  by  3Ji3.       9.    4.3135  by  10. 

5.    4.83  by  3.5847.         10.    —  75.5  by  100. 

6.    .0835  by  .0625.        11.    .0755  by  1000. 


CASE  II. 

When,  the  multiplicand  is  a  repetend  and  the  multiplier  finite. 


t 


MULTIPLICATION  OF  DECIMALS.  91 


RULE. 

To  the  product  of  the  right  hand  figure  of  each  line,  add  the 
carriage  which  would  have  heen  derived  from  the  repetend,  if  it 
had  heen  fivtiier  extended;  and  make  the  repetenda  of  the  ae* 
vera!  products  begin  and  end  together^  hefore  adding  them  np. 

If  the  product  repeat,  its  repetend  will  be  similar  to  that  of 
the  multiplicand* 

When  there  are  ciphers  on  the  nght  hand  of  the  multiplieiv 
put  down  a  like  number  of  the  repeating  figures  instead  of  tliem« 


i  EXAMPLE  L 

Multiply    6L476  by  4S.5 
49.5 


• 


307389 

1389533 

24590666 


2613.7583  Product. 


EXAMPLE  IL 

Multiply     .9293t  by  1500. 

1500 


4646896 
9293793 

1394.069 


EXERCISES. 
t.  Mnlti^y  S.683  by  475. 

4,  MnMi^y  99.16  by  96000. 

5.  Multiply  .49838  by  13.64 
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6.  Multiply  679.83  by  .75. 

7.  Multiply  8.769230  by  786.4. 

8.  Multiply  365.48*1  by  .00335. 

CASE  III. 
When  the  miiltipUer  it  a  repetend, 

RULE. 

1 .  Find  the  prodnet  as  in  finite  mnkipUen,  and  place  under  it 
the  products  which  would  have  arisen  fixmi  the  repeating  or 
drciuating  figures^  it  extended.    Or^ 

2.  Reduce  the  multiplier  tQ  a  vulgar  fraction ;  then  multiply 
the  multiplicand  by  the  numerator  and  divide  the  product  by 
the  denominator. 

3.  When  both  factors  repeat^  the  easiest  method  is  to  reduce 
one  or  boih  Victors  to  vulgar  fractions,  and  then  find  the  pro- 
duct by  the  rules  given  for  multiplying  yul^fi'actiotts;  and 
as  the  denominator  of  the  fraction  (or  the  divisor)  consists  of 
d'Sy  the  quotient  may  be  obtained  yery  easily  by  rule  4th  of 
Division  of  Whole  Numbers. 

EXAMPLE  L 

Multiply  .958  by  .8 
.8 

7664 
7664 
7664 
7664 
7664 


.8516*  or,  .8  =  I 

therefore^  .958x8_^  g...- 


*  It  it  evident  Ibmt  if  m  muUipUer  be  a  pore  repeater,  aod  cxleoded 
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EXAMPLE  II. 

Multiply  .735  by  .326  =  ^ 
.323  3 


2205        .323 
1470 
2205 


99.0)237405 

2374.05 
23.74 

.23 

.239803.03  Product. 
EXAMPLE  III. 

Multiply  12.3  by  .456 

121 

12.3  =  121  

5477 
152 

5.^ 

EXAMPLE  IV. 

Multiply  42.625  by  .4629 

.4629  42,625 

4  .4625 


4625  213128 

— -  852512 

9990  25575375 

170502502 


999)19.7143.518 

197143 

197 


19.7340859+ 


to  mmj  nambcr  of  places,  tbe  product  arising^  from  eacb  ligare  will  be 
tbe  taoBe  at  tbe  first,  and  each  Hoe  of  the  prcKluct  will  stand  one  place 
to  tbe  rigbt  band  of  tbe  former,  as  iu  Eiample  I. 
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The  mark  -f  (plus)  placed  after  any  number^  denotes  thai  it 
requires  something  to  be  added  to  make  it  exact^  and  — - 
(minns)  that  it  requires  something  subtracted. 


EXERCISES. 

5.  Multiply  .12  by  .03  9.  Multiply  234.6  by  1.3 

6.  Multiply  .843  by  .3  10.  MulUply  67.6  by  45.27 

7.  Multiply  .8761  by  .6         II.  Multiply  .4281  by  .63851 

8.  Multiply  .37.23  by  .26       12.  MuHiply  23.148  by  3.90243 


•        m 


CASE  IV. 

To  limit  the  product  to  any  number  of  decimal  places* 

RULE. 

Invert  the  multiplier^  and  write  its  unit's  place  undex  that  de- 
cimal place  of  the  multiplicand,  which  is  as  many  places  to  the 
right  of  the  decimal  point  as  are  meant  to  be  retained  in  the 
product.  Then  multiply^  as  in  whole  nambers,  only  begin  with 
that  figure  which  stauds  above  the  figure  multiplied  by,  neg- 
lesting  all  the  figures  to  the  right,  but  adding  in  the  carriage 
which  would  have  arisen  from  them,  had  they  been  multiplied, 
and  place  the  right  hand  figure  of  the  products  all  under  each 
other. 

In  order  to  have  the  last  decimal  place  of  the  product  exacts 
carry  (to  the  riffht  hand  figure  of  each  line)  I  for  all  numb<a« 
above  5  and  under  14 ;  2  for  all  above  15  and  under  24;  3  for 
all  above  25  and  under  34,  &c.  This  will  generally  give  the 
last  place  true  to  the  nearest  unit*. 


*  Or,  iDBtead  of  carrying  in  this  manner,  two  figures  more  may  be 
incladed  than  are  necessary. 
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EXAMPLE  L 

Multiply  6.837195  by  83.7945,  and  retain  only  3  4eeiiMl 
piftoes  in  the  ptoduct. 


6.837195 

6.837195 

5497.38 

or  thus^ 

5497.38 

54617 

5461756 

3048 

304815 

478 

47790 

61 

6144 

4 

373 
S4 

572.08 

WV 

573.08 


EXERCISES. 

2.  Multiply  6.827195  by  83.7945  and  retain  3  decimal  plaeei. 

8.  Multiply  163.43785  by  .0851795  and  retain  3  deciBMl 
plaoea. 

4.  Multiply  3.38645  by  8.3175  and  retain  4  decimal  places. 

5.  Multiply  138.678  by  38.34  and  retain  1  decimal  place. 

^  6.  Multiply  .01546968  by  11.7145984  and  retain  4  decimal 
places. 

7.  Mulliply  .58647473  by  .0053948  and  reuin  8  decimal 
places. 
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DIVISION  OF  DECIMALS. 


1 .  Divide^  as  in  whole  numbers,  and  point  off  fi:x>m  the  right 
hand  of  the  quotient  as  many  figures  for  decimals  as  the  deci- 
mal places  in  the  dividend  exceed  those  in  the  divisor ;  if  there 
be  not  so  many  fi inures  in  the  quotient,  supply  the  defect  by 
adding  ciphers  to  the  left  hand*. 

2.  If  there  be  any  remainder,  after  bringing  down  all  the 
figures  in  the  dividend,  or  more  decimal  places  in  the  divisor 
than  there  are  in  the  dividend,  ciphers  may  be  added  to  the  di- 
vidend, if  it  be  finite,  or  the  repeating  figures,  if  it  be  a  repetend, 
and  the  quotient  carried  to  any  degree  of  exactness  required. 

3.  To  divide  by  any  number  that  has  ciphers  annexed,  re- 
move the  decimal  point  in  the  dividend,  as  many  places  to  the 
left  hand  as  there  are  ciphers  on  the  right  of  the  divisor. 


*.l.  The  number  of  decimal  places  in  the  divisor  and  quotient  mott 
always  be  equal  in  number  to  those  in  the  dividend.  Therefore,  if 
there  be  the  same  number  of  decimal  places  in  the  divisor  as  in  the  di- 
Tidend,  there  will  be  nuoe  in  the  quotient. 

S-  If  there  be  more  in  the  dividend,  the  quotient  will  have  as  many 
as  the  dividend  exceeds  the  divisor 

3.  If  there  be  more  in  the  divisor  than  in  the  dividend,  they  mast  be 
made  equal  before  dividing,  and  (he  quotient  will  then'conBist  entirely 
of  whole  numbers. 

4.  The  place  of  the  decimal  point  may  also  be  settled  thus :  the  first 
figttre  of  the  quotient  is  of  the  same  value  .with  that  figure  in  the  divi- 
dend which  stands  over  unit»,  in  the  first  product;  or,  which  is  the 
■ame>  the  first  figure  of  the  quotient  is  always  at  the  same  distance  from 
the  decimal  point,  and  on  the  same  side  as  the  figure  of  the  dividend, 
which  stands  above  the  nnit  place  of  the  first  product. 


DIVISION  OF  DECIMALS. 
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EXAMPLE  I. 

^iTide  44.80515  by  3.45. 

3.45)44.80515)12.987 
34,5 

EXAMPLE  II. 

Divide  78.6  by  4.735. 

4.735)78.666(16.6188 
4735 

1030 
690 

31316 
28410 

3405 
3105 

29066 
28410 

3001 
9760 

6566 
4735 

2415 
2415 

18S16 

.  uaos 

41116 
S7880 

3236 

lu  Example  I.,  there  are  5  decimal  places  in  the  dividend^  and 
only  2  in  the  divisor;  therefore^  the  3  right  hand  figures  of  the 
quotient  most  be  pointed  off  for  decimals. 

In  Example  II.,  ther«>^«re  2  more  decimal  places,  in  the  divi- 
sor, than  in  the  dividend ;  therefore  2  decimal  places  are  added, 
to  make  them  equal;  and,  as  this  is  the  case,  there  will  be  no 
decimal  places  in  the  quotient,  when  the  dividend  is  exhausted, 
th«  first  two  figures  (16)  are,  therefore,  a  whole  number ;  but, 
to  have  the  quotient  more  exact,  other  4  places  are  added,  and, 
consequently,  the  quotient  will  have  as  many  decimal  places. 

The  reason  for  adding  6's  to  the  dividend  is,  because  this 
figure  is  a  repetend. 


EXERCISES. 


3.  Divide  17.28  by  .12. 
5.    .1728  by  .12. 


4.  Divide  1,728  by  .12. 

6.    1728.  by  .12. 

H 
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7.  Divide  17.36  by  1.2.  12.  Divide  .5326  by  7. 

8.    ,1728  by  12.  IS.    .5136  by  2.715. 

9.    37J25  by  28L5.        14.   .27  by  .4625. 

10.  —  .5  by  .00725.  15.    987.5  by  10. 

11.  ..^  .21975  by  124.         16.    9.875  by  1000. 

CASE  II. 

Wben  the  divisor  is  a  repetend. 

RULE. 

Convert  the  divisor  into  a  vulgar  fraction,  then  multiply  the 
given  dividend  by  the  denominator,  and  divide  by  the  numera- 
tor of  the  fraction. 

EXAMPLE. 

Divide  211.9425  by  12.83. 

12.83 

128      211.9425 
«-.-.  900 

1155\ 

SSr  )  1907.4825  (16.515*. 
®^  ^1155 

7524 
6930 

5948 
5775 

1732 
1155 

5775 

5775 


:*  Tbe  diTiMr,  io  tbit  method, is  cooTerted  isto  m  Tolgar  fraction,  by 
:  Que  1.  of  BednctioD}  and  in  Method  II,  by  Caw  IV.  of  VuMr  Frac< 

'.tlOOi. 
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METHOD  IL 


then. 


211.0425 
6 

1271.6550 


181.6650 
16.515 


When  the  mDHipIier  is  9,  99,  909,  &c.  the  easiest  method  of 
finding  the  prodact,  ia  by  Rule  III,  of  Simple  Mnltiplieation. 


EXERCISES. 

2.  Di?ide  4974  by  6.  6.  Divide  .3*  by  li* 

3.  Divide  315.625  by  11.53.      7.  Divide  234.6  by  l.i. 

4.  Divide  .6285  by  .148.  8.  Divide  12.^456  by  .0081. 

5.  Divide  .'37  by  .285.  9.  Divide  577.875  by  23.851. 

CASE  III. 
To  limit  the  quotient  to  any  number  of  decimal  places*. 

.     RULE. 

Find  what  place  the  first  figure  ought  to  occupy;  thatis^ 
how  many  places  from  the  decimal  point  it  ought  to  stand:  then 
consider  how  many  figures  the  quotient  ought  to  consist  of,  in 
ordor  to  have  the  required  number  of  places,  and  point  off  as 


*  It  often  lisppens  tbat  there  are  nany  place*  In  the  ditiaor,  and 
but  few  wanted  in  the  qaotient :  in  snob  oaiea^  this  mie  is  very  eoi^- 
Tenient. 
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■lany  fipom  the  left  of  the  divisor,  for  a  new  divisor;  and,  ia  di- 
viding by  this  new  divisor,  instead  of  annexing  a  fif^nre  to  the 
remainder,  omit  one  on  the  right  hand  of  the  divisor,  but  observe 
to  take  in  the  carriage  arising  from  it,  by  the  quotient  figure 
multiplied  by,  as  in  Contracted  Multiplication,  rroceed  in  this 
manner,  dropping  a  figure  of  the  divisor,  at  each  division,  till 
it  be  eidiaustad. 


EXAMPLE. 

Divide  891.439765  by  97.65138725,  retaimng  only  3  deci- 
mal places  in  Jthe  quotient. 

27.651,38725)291,439765(10,539 

27651 


1492 
1382 

110 
83 

27 
25 

2 


EXERCISES. 


2.  Divide  2745755  by  32.1755,  retaining  only  4  decimal 
plai^ea  in  the  quotient. 

3.  Divide  15.1275  by  9.813275,  retaining  only  2  decimal 
places  in  the  quotient. 

4.  Divide  89.12543  by  12.34567,  retainuig  only  4  decimal 
places  ia  the  quotient 

5.  Divide  357.6543218  by  27.1234567,  reUintng  only  5 
deoimal  places  in  the  quotient. 

.  6.  Divide  351.7  by  4125.6539725,  retaining  only  6  decimal 
places  in  the  quotienk< 
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It  yns  obserreil,  at  ptge  65,  tiail  miabeni  were  diniiiiahed 
wtieB  mukiplUd  lyy  frofv  fr»ctiou^  Inrt  increased  when  Jrhh 
did  hy  them.  Hence  mmiiipiitaiion,  1^  frmetioms,  hm  the 
Bane  eflfeet  as  division,  by  integers;  and  c/tviiton^  Vy^/ive* 
ltoiu>  as  ma/ltp/tca/ton  of  integers;  therefere^if  any  number 
be  midtipliecl  by  i,  or  .5,  the  resah  Will  be  the  same,  as  when 
tfial  nanber  is  diTided  by  2.  Every  integer  has  a  decinal  eor« 
resjponding^  to  it,  which  nay  be  used  hi  a  similar  manner:  tins 
dedwud  has  received  the  name  of  the  reciprocal  of  the  number^ 
and  may  often  be  employed  with  advantage,  instead  of  the  nun* 
her  itaelf,  both  in  performing  multiplication  and  division.  (See 
page  S,  Art.  23.) 

To  find  the  reciproeal  of  any  number,  divide  1,  with  dpbers 
annexed  to  it,  by  that  nnmber,  and  the  quotient  (aihn*  there  is 
no  remainder)  is  the  reeiprocaL 


EXAMPLE. 
Required  the  reciprocal  of  25. 

26)100(.M  Reciprocal 
100 


The  product  of  any  nnmber,  multiplied  by  .04,  will  be  the 
same  as  the  quotient  of  that  number  divided  by  25. ;  and  the 
quotient  of  any  number,  divided  by  .04,  will  be  the  same  as  the 
product  of  that  number  multiplied  by  25. 


EXAMPLE. 


8875 
.04 


25)3875(155  =:  155.00 
25 

137 
125 

125 
125 
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When  large  nnmbera  are  to  be  nwltipliad,  or  divided  by  large 
BQmben,  and  frecjuentiise  to  be  made  of  the  same  multiplier  or 
divisor,  it  is  preiSerable  to  use  the  reciprocal,  instead  of  the  nom* 
ber  itself. 

It  is  eyident,  from  what  has  been  exhibited  of  Decimals,  that 
some  are  oev(  r  complete,  thongh  extended  to  any  number  of 
places;  others,  that  are  finite,  consist  of  so  many  places,  that 
It  would  be  extremely  tedious  and  troublesome  to  apply  them 
in  calculations.  In  cases  where  the  decimal  extends  to  a  great 
number  of  places,  the  three,  or  four  first  places  may  be  used  and 
the  others  neglected,  which  will  not  materially  affect  the  result^ 
except  the  integer  be  very  valuable;  and,  when  this  is  the  case^ 
one  or  two  more  places  may  be  retained  But,  for  the  pmrpoaes 
of  business,  three  or  four  places  are  sufficiently  exact. 

Those  Vulgar  Fractions  which  have  3,  5,  or  any  power*  of 
these  numbers,  for  their  denominator,  produce  finite  decimals, 
and  the  number  of  places  is  denoted  by  the  exponent  of  the 
power.  If  the  numerator  be  1,  the  decimal,  or  reciprocal,  of 
any  power  of  3,  is  the  same  power  of  5 ;  and  the  decimal,  or 
reciprocal,  of  any  power  of  5,  is  the  same  power  of  2:  thus,  the 
decimal  for  ^^=.25=6%  and  V7=;.04=2« ;  this  arises  from  the 
radix  of  the  scale  being  10,  and  the  one  ol  these  figures  being 
the  reciprocal  of  the  other,  when  the  radix  is  divided  by  either 
of  them :  for  '^  =3,  and  '^  =5 ;  these  are  the  only  figures  that 
will  divide  10,  (the  radix  of  the  decimal  scale)  without  a  re- 
mainder,- and  no  numbers  except  these,  or  their  powers,  will 
measure  1,  with  any  number  ol  ciphers  annexed;  therefore  no 
other  denominators  can  producc^fitre  decimals. 

2.  The  denominators  3  and  9,  produce  ptirr  repeaters;  and, 
when  the  denominator  is  9,  the  decimal  consiifts  of  the  numera^ 
tor  repeating.     (See  pages  29  and  30). 

3.  When  the  denominator  is  a  power  of  2  or  5,  multiplied  by 
3  or  9,  the  decimal  is  a  mixed  repeater;  and  the  number  of  finite 
places  is  denoted  by  the  expouent  of  that  power  of  2  or  5,  which 
18  multiplied  by  3  or  9.     This  will  plainly  appear,  if  the  nume- 


*  Nambers  produced  by  the  tuccefsWe  multiplication  of  any  fij^are, 
into  itself,  are  called  powers  of  that  number;  and  the  ainall  figore,  oav- 
iilly  placed  orer  auy  number,  to  abow  bow  many  tinea  it  is  moltYpiSed 
into  itseir,  is  called  tbe  exponent  of  the  power.   (See  page  3,  Art.  ss.) 
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ratar  be  divided  by  the  component  pnrii  of  the  denoninator ;  for 
the  first  diyision,  by  2  or  5,  quotes  a  finite  decimal,  and  the  se- 
cond^ by  3  or  9,  qaotes  a  pure  repeater,  aflef  the  figures  of  the 
dividend,  or  first,  quotient  is  exhausted.  When  the  numerator 
is  1,  the  first  quotient  is  either  a  power  of  5  or  2;  and,  if  the 
second  divisor  be  S,  the  remainder  of  the  second  division  is  the 
same  as  the  result  of  that  power,  when  the  S's  are  oast  out. — 
Thus,  if  the  3*s  be  cast  out  2«=4,  the  result  is  1 ;  out  of  2>  = 
8,  the  result  is  3 ;  out  of  ^ ^ = 1 6,  the  result  is  1 ;  and,  in  general^ 
the  result  of  the  even  powers  is  I,  and  of  the  odd  powers  2:  it  is 
similar  with  the  powers  of  5  If  the  exponent  of  the  power  be  even, 
and  the  division  continued,  the  reputing  figure  will  be  3;  if 
odd,  it  will  be  6-  If  the  second  divisor  be  9,  the  repeating  figure 
will  be  the  same  as  the  result  of  the  first  quotient,  when  the  9^8 
are  east  out. 

4.  All  denominators,  that  are  multiples  of  3  or  5,  and  their 
powers,  by  any  other  numbers,  except  3  and  9,  produce  mixed 

*  circulates;  for,  if  the  division  be  performed  by  the  oomp<ment 
parts  of  the  denominator,  the  first  divisor,  being  a  power  of  2  or 
5,  quotes  a  finite  decimal,  and  the  second  quotes  a  circulate, 
after  the  figures  of  the  first  quotient  are  exhausted. 

5.  All  denominators,  of  which  2,  5,  and  their  powers,  are  not 
component  parts,  (except  3  and  9)  quote  pure  circulates.  The 
number  of  places  in  the  circulate  cannot  exceed  the  denomina- 
tor diminished  by  I ,  but  it  often  consists  of  much  fewer  places. 
If  the  denominator  be  any  power  of  3,  the  number  of  places  is 
found,  by  dividing  it  by  9. 

The  form  of  all  decimals  depends  upon  the  denominaior  (^ 
the  vulgar  fraction  fi*om  which  they  are  derived ;  and,  therefore, 
the  decimal  remains  the  same>  if  the  firaction  be  in  its  lowest 
terms,  whatever  the  numerator  be. 

It  would  be  a  useful  exercise  for  the  student  of  this  branch  of 
Arithmetic,  to  find  the  reciprocal  of  «^ery  number,  betwixt  1 
and  30,  dividing  by  the  component  parts  of  the  number,  when  it 
can  be  done;  for,  by  this  means,  he  cannot  fail  to  acquire  a 
knowlege  of  the  nature  of  decimals,  especially  if  he  keep  in 
mind  the  foregoing  observations. 

The  Arithmetic  of  Decimals  is  one  of  the  most  important 
branches  of  the  science  of  numbers,  being  equally  useful  in  phi- 
losophical and  commercial  caloulations.    To  enable  the  student 
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to  have  a  still  clearer  view  of  this  sal^ect,  the  following  obaer- 
vations  on  Arithmetical  Scales  have  been  added* :  jg 


ARITHMETICAL  SCALES. 


To  assist  the  mind  in  forming  clear  and  accorate  ideas  of  num- 
bers^  they  have  been  arranged  or  formed  into  classes, 

A  certain  number  of  nnits  are  conceived  to  form  a  class  of  the 
lowest  kind^  and  an  eqaal  number  of  these  classes,  to  form  an- 
other of  a  higher  kind;  and  superior  ranks  of  cksses  are  formed, 
in  the  same  manner,  as  flBtr  as  occasion  requires. 

This  regular  method  renders  our  ideas  of  numbers  exact,  and 
our  progress  in  their  right  application,  in  the  various  us^s  to 
which  they  are  applied,  comparatively  easy. 

The*  number  of  units,  which  constitutes  a  class  of  the  lowest 
kind,  is  termed  the  radix,  or  root  of  the  scale. 

There  does  not  seem  to  be  any  number  naturally  adapted 
to  this  purpose,  to  the  exclusion  of  others.  The  number  10 
has,  however,  been  univei*sally  employed  by  all  nations  who  have 
cultivated  this  science,  and  it  is  probably  the  most  convenient 
for  general  use. 

Additional  figures  might  easily  have  been  invented,  so  as  to 
have  carried  the  scale  to  12  or  15,  or  any  other  number;  but, 
by  increasing  the  characters  beyond  certain  limits,  and  apply- 
ing to  each  of  them  an  appropriate  sign,  we  shouhl  f^V  into  that 
very  complexity  which  it  is  the  object  of  a  distribution  of  num- 
bers, into  limit^  periods,  to  avoid.  On  the  other  hand,  though 
by  employing  fewer  characters^  we  might  render  the  operations 


*  It  was  thought  snperfloous  to  give  exanplcs  of  the  application  of 
ilecimals  to  the  tolation  of  ^vettioDt  id  Proportion,  a«  a  sufficieot  va- 
riety will  be  found  in  the  commercial  part  of  this  work. 
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of  Arithmetic  more  nmple,  we  sbould  also  make  them  propoN 
tionally  tedious,  because  more  figures  would  then  be  necessary 
for  performing  calculations.  In  our  choice  of  a  scale,  we  must 
therefore  balance  these  advantages,  and  select  the  one  which 
combines  dispatch  with  simplicity. 

One  scale  may  likewise  claim  a  preference  to  another,  because 
its  radix*  has  a  greater  number  of  small  aliquot  parts;  this  is 
of  great  importauce  in  Fractional  Arithmetic,  as  it  diminishes 
the  number  of  interrainate  radical  fractions,  or  those  fractions 
which  cannot  be  reduced  to  a  denominator  that  is  some  power 
of  the  radix. 

When  we  have  been  long  accustomed  to  represent  any  num- 
ber by  means  of  a  particular  sigo,  we  are  apt  to  imagine  that 
there  is  a  natural  connection  between  the  number  tV^^/j^andthe 
iign  by  which  it  is  expressed ;  and  we  find  a  good  deal  of  diffi- 
culty in  conceiving  how  it  could  be  represented  by  any  other 
character.  Hence  we  think  tliat  ten  is  naturally  represented 
by  10;  twenty  by  30;  twenty-five  by  25;  and  so  on.  This  is 
owing  partly  to  the  influence  of  association,  and  partly  to  the 
strict  analogy  which  subsists  between  the  nomenclature  and  the 
notation  of  number.  The  names,  however,  by  which  numbers 
are  expressed,  as  well  as  the  signs  by  vhich  they  are  repre- 
sented, ore  altogether  arlHtrary ,  and  10  might  have  been  used  to 
denote  twelve  with  perfect  propriety,  provided  ten  and  eleven 
had  been  represented  by  appropriate  characters,  and  the  subse- 
quent denominations  of  number  made  to  correspond  with  this 
neio  arrangement. 

Having  made  these  general  observations  on  Arithmetical 
Scales,  I  shall  proceed  to  explain  the  method  of  transferring 
numbers  from  one  radix  to  anotlier. 

According  to  the  {principles  of  the  Common,  or  Arabian,  Nota- 
tion, the  figures  increase  in  a  tenfold  ratio,  by  each  removal  of 
one  place  to  the  left  hand.  Consequently,  the  value  of  any  figure 
is  equal  to  the  product  of  it&  simple  value  and  10  raised  to  a 
power,  whose  index  is  denoted  by  the  iramber  of  places  which  it 
occupies  from  the  place  of  units :  thus,  700r=7  X  lO«  =z7  X  100, 
because  7  is  two  places  from  the  place  of  units ;  so  also  8956  :=i 
(8xl0')+(9xl0«)-l-(5xl0)+6=(8xl000)+(9xl00)+(5 


*  Radical  fractions  are  those  wbose  deaominators  arc  some  power  of 
the  radix  of  tfa«  scale. 
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X 10}  4-6.  It  is  easy  to  generalize  tliis  proeecs;  for  we  have 
only  to  sabstitate  the  radix  of  the  scale  for  10,  and  then  find 
the  local  value  of  each  figure  accordingly-  Sappoae,  for  in- 
atance,  I  employ  the  quaternary  scale,  which  has  ooly  four 
characters,  viz.  1,  3,  3, 0,  and  that  it  were  required  to  find  the 
value  of  3210  in  terms  of  the  decimal  scale.— Since  the  radix  is 


3000  =  3x4'  =  192 

200  =  2x4«  z=     32 

10  =  1x4    =      4 

228 

By  tiie  quaternary  scale  then,  3210  represents  two  hundred 
and  twenty-eight.  In  like  manner,  895o,  by  the  duodecimal 
scale,  is  fifteen  thousand,  one  hundred,  and  eighty-six,  accord- 
ing to  the  decimal  scale. 

For  8xl2»  =  138«4 
9x12*  z=  1296 
5x12  =  60 
6=6 


15186 


And,  in  general,  to  find  the  value  of  an  expression  belonging 
to  any  scale  whatever,  in  terms  of  the  decimal  scale,  we  must 
multiply  each  figure,  respectively,  by  the  radix  of  the  given 
scale,  raised  to  a  power  whose  index  is  denoted  by  the  ilumber 
of  places  that  the  ngure  occupies  from  the  place  of  units.  It  is 
evident,  from  what  lias  been  said,  that  conciseness  of  expression 
depends  on  the  radix  of  the  scale.  On  the  other  liana,  to  re- 
duce numbers,  expressed  in  the  decimal  form  of  notation,  to  any 
other  scale,  we  must  reverse  the  above  operations,  and  begin 
with  finding  a  power  of  the  radix  of  the  scale,  either  e^ual  to 
the  given  number,  or  the  next  lowest.  If  the  power  which  we 
have  found  be  equal  to  the  given  number,  its  index  will  <(how 
how  many  places  the  highest  figure  (which,  in  this  case,  would 
be  the  character  denoting  uoity)  ought  to  be  removed  from  the 
place  of  units ;  but,  if  it  be  less,  we  mast  divide  the  given  num* 
ber  by  the  next  lowest  power  of  the  radix,  and  the  quotient  will 
give  the  figure,  and  the  index  point  out  its  local  value. 

If  there  be  any  remainder,  we  must  divide  it,  in  like  manner, 
by  the  next  lowest  power  of  the  radix;  the  quotient  will  give 
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tiie  figure  as  before,  and  the  index  denote  ita  local  Talne.  Wheii, 
at  lafl%  we  obtain  no  remainder,  or  a  remainder  leas  than  the  ra- 
dix of  the  scale,  we  determine  the  places  of  the  different  quo- 
tients according  to  the  indices,  giving  them  a  local  Talne  by 
means  of  the  cipher,  or  a  similar  character,  when  it  becomes 
necessary.  The  remainder,  of  course,  belongs  to  the  class  of 
nnits. 

This  will  be  best  illustrated  by  examples. 

Required  to  express  156489  by  the  senary  scale. 

1.    2.     8.       4.       5.  6.  7. 

6,  36,  316,  1296,  7776,  466j6,  279936,  powers  of  6. 

The  7th  power  is  g^reater  than  the  given  number,  and  we 
therefore  di4fide  the  ^iven  number  by  46656,  the  next  lowest 
power;  the  quotient  is  3,  and  the  remainder  16521,  which  we 
divide,  in  like  manner,  by  the  next  lowest  power  of  6,  viz.  7776, 
and  the  quotient  is  2;  and  so  on,  till  we  get  a  remainder  less 
than  the  radix  of  the  scale.  We  then  take  the  different  quo- 
tients, and  give  them  a  local  value,  according  to  the  indices  of 
the  powers  by  which  they  were  obtained.  They  then  stand 
thus,  3204259 ;  and  this  expression,  in  the  senary  scale,  corre- 
sponds to  156489  in  the  decimal  scale.     Thus, 

46656)156489(3 
139968 


7776)16521(2 
15552 


216)969(4 
864 

36)105(2 

72 

6)33(5 
30 


Instead  of  finding  the  powers  of  the  radix,  as  I  have  done  in 
the  above  example,  it  will  be  more  convenient,  in  practice,  to 
divide  the  ^lea  Bumber,  and  its  successive  products,  by  the  ra- 
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da,  as  ID  ^vision,  whea  the  divisor  is  a  composite  nnodber.*-* 
The  last  quotieiit  and  the  remainders,  taken  in  a  reverse  order, 
give  the  numerical  expression  sought. 

By  taking  the  same  figures^  as  in  the  last  example,  we  ob- 
tain the  same  restrit. 

6)156489 

6)26081 ->d 


6)4346-5 
6)724—2        Therefore  3204353  as  before. 


6)120—4 
6)20—0 

3—2 


I  shall  take  another  cxample.~Reqnired  to  express  15186^ 
in  the  duodecimal  scale. 

12)15186 

12)1265—6 

Therefore  8956  is  the  number. 

12)105—5 

8—9 

The  radix  of  this  scale  being  12^  I  divide  the  given  number 
(15186)  and  the  resulitng  quotients,  successively  by  12,  till  I 
obtain  a  quotient  less  than  the  radix.  Then  beginning  with 
the  last  quotient,  and  taking  the  remainders  in  the  inverse  order 
in  which  they  were  obtained,  the  whole  stands  thus;  (as  above, 
8956)  which  is,  therefore,  the  expression  in  the  duodecimal 
scale,  for  15186  in  the  decimal. 

Having  shown  the  method  of  transferring  numbers,  from  one 
scale  to  another,  I  shall  now  endeavour  to  show  the  relative 
advantages  of  different  scales;  but,  before  I  enter  upon  this  in- 
vestigation, it  is  proper  to  observe,  that,  though  some  particular 
radix  may  be  the  most  convenient,  on  the  whole,  yet  each  of 
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Ihem  may,  in  certain  cases,  be  employed  with  advantage,  and 
the  principles  of  Arithmetic,  will  be  best  understood,  when  all 
of  them  can  be  used  with  equal  facility. 

Aristotle  appears  to  have  given  some  attention  to  this  subjecti 
and  informs  us,  thai  a  people  of  Thrace  counted  by  periods  of 
fours,  as  the  Greeks  did  by  periods  of  tens.  The  ancient 
Arithmetic,  however,  was  so  entirely  different  from  the  modem,, 
that,  compareitively,  it  was  of  very  little  consequence  what  scale 
it  emjAoyed. 

If  we  employed  only  one  character  to  represent  numbers,  the 
operations  of  Arithmetic  would  be  the  simplest  possible;  but 
thfenthey  wouldderive  no  advantage  whatever  from  the  notation, 
for  they  would  consist  entirely  in  the  gradual  increase  and  de- 
crease of  numbers  by  unit)-. 

Addition  would  be  performed  by  writing,  in  succession,  the 
Bumbers  to  be  added  together;  Multiplication,  by  repeating,  in 
like  manner,  the  multiplicand  as  many  times  as  was  indicated 
by  the  multiplier;  Subtraction,  by  writing  the  minuend,  and 
then  counting  off  the  figures  of  the  subtrahend ;  and  Division, 
by  dividing  tiie  dividend  into  periods,  each  of  which  was  equal 
to  the  divisor.  The  simplicity  of  this  species  of  Arithmetic  would 
be  more  than  counterbalanced  by  its  extreme  prolixity ;  and,  while 
the  operations  with  large  numbers  would  always  be  liable  to 
error,  the  numeration  itself  would  be  attended  with  insuperable 
difficulties.  Accordingly,  we  find  that  an  Arithmetic  of  this 
sort  is  only  usied  by  those  who  are  little  acquainted  with  uum- 
liers,  ^nd  uninstructed  iu  the  more  improved  methods  of  calcu- 
lation. The  Binary  Arithmetic  makes  use  of  two  characters, 
and,  on  some  occasions,  this  system  may  be  employed  with  sin- 
g^nlar  advantage. 

Table  of  Numbers,  according  to  the  Binary  Scale,  as  far  as 
41.    See  next  page. 
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BINARY  TABLE. 


thirty 
twos. 

six- 
teens. 

Bights 

fours. 

twos. 

units. 

Decimal 
Scale. 

0 

0 

u 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

d 

0 

0 

0 

1 

0 

2 

0 
0 

0 
0 

0 
0 

0 

I 

1 

1 

8 

4 

O         0    1 

0 

0 

0 

1 

0 

5 

0 

0 

0 

1 

I 

0 

6 

0 
0 

0 
0 

0 

I 

I 

7 

8 

0         0    1 

0 

0 

0 

0 

0 

9 

Q 

0 

0 

10 

0 

0 

0 

11 

0 

0 

1 

0 

0 

12 

0 

0 

1 

0 

13 

0 

0 

1 

0 

14 

0 

0 

I 

15 

0 

0 

O     1 

0 

0 

16 

0 

1 

0 

0 

0 

17 

0 

0 

0 

18 

0 

0 

0 

19 

0 

0 

1 

0 

0 

20 

0 

0         1 

0 

21 

0 

0         1         1 

0 

22 

0 

0 

1 

1 

23 

0 

0 

0 

0 

24 

0 

0 

0 

25 

0 

1 

0 

0 

26 

0 

^ 

0 

27 

0 

1 

0 

0 

28 

0 

1 

0 

29. 

0 

1 

0 

30 

0 

1 

1  1  1 

31 
82 

0 

0         0 

0 

0 

0 

0         0 

0 

1 

33 

0 

0 

0 

0 

34 

0 

0 

0 

1 

35 

0 

0 

1 

0 

0 

36 

0 

0 

1 

0 

1 

37 

0 

0 

I 

0 

38 

0 

0 

1 

I 

39 

0 

1 

0 

0        0 

40 

0 

I     1    0 

0         1 

41 

&c. 
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The  ciphen  on  the  left  hand,  are  prefixed  merely  for  the  pur« 
pofie  of  completing  certain  periods,  and  do  not  properly  belong 
to  the  notation. 

The  great  number  of  fignrcs  vrhich  are  necessary,  for  express* 
ing  even  small  numbers,  shows  that  tliis  species  of  Arithmetic 
woold  be  very  unfit  for  common  purposes.  Thus,  thirty-two  is 
expressed  by  six  characters,  lOlMKK).  This  inconvenience, 
however,  is  most  observable  in  small  numbers,  and  diminishes 
rapidly,  as  we  advance  in  the  numeration ;  for,  while  six  figures 
ase  necessary  for  expressing  thirty-two,  only  twice  six  are  ne 
cessary  for  expressing  a  hundred  and  twenty-eight  times  thirty- 
two,  or  four  thousand  and  ninety -six. 

As  the  binary  notation  exhibits  numbers  under  a  very  sim- 
ple form  of  expression,  the  operations  are  abundantly  easy, 
peing  all  reducible  to  the  addition  and  snbtraction  of  unity;  so 
that  they  are  not  more  difficult  than  if  we  employed  but  one 
numerical  character,  and  are  much  more  expeditious. 

The  notation  and  numeration  are  all  that  are  necessary  to  be 
ccHmmitted  to  memory,  and  the  difficulties  they  occasion,  which 
are  by  no  means  great,  are,  in  some  degree,  oompensated  by 
certain  useful  properties,  which  belong  peculiarly  to  this  scale. 

I  may  mention,  in  the  first  place,  the  ready  methods  which 
the  natation  itself  suggests,  for  the  subdivision  of  weights,  qiea- 
sores,  &c.;  and,  by  means  of  which,  we  are  enabled  to  give 
several  values  with  a  few  denominations.  Let  it  be  required, 
Ibr  example,  to  weiffh  13 :  then  all  we  have  to  do  is  to  take 
llOl,  the  corresponding  expression  by  the  Binary  Scale,  and 
ve  obtain,  at  once,  the  inferior  denominations  of  which  it  is 
composed;  for  1101  =:  1 000 -f  100 -|-1>  that  is,  eight,  four,  and 
one.  Another  important  advantage,  resulting  from  this  nota- 
tion, consists  in  the  easy  method  which  it  presents,  ibr  disco- 
vering the  analogies  of  various  classes  of  numbers.  We  observe, 
in  each  column  of  the  table,  as  we  proceed  from  right  to  left,  a 
'  regnlar  alternation  of  ciphers  and  units,  increasing  in  a  geome- 
trical ratio  of  the  radix.  The  square  and  cube  numbers,  and 
the  other  powers,  as  well  as  the  triangular,  pyramidal,  and 
figurate  numbers  in  general,  have  similar  periods;  so  that  tables 
•f  these  nombers  may  be  constructed,  according  to  the  binary 
notation,  by  simple  inspection  alone.  No  calculation  is  neces- 
sary; we  have  only  to  ooserve  the  nature  of  the  returning  period 
in  a  few  examples,  and  then  extend  the  table  according  to  the 
particular  law  which  we  may  have  discovered. 


112 


ARITHMETICAL  SCALES. 


M.  de  Lagny  proposed  to  substitute  the  Binary  Arithmetic 
for  LogarithmSj  affirming  that  it  was  more  simple  and  exuedU 
tious,  and  conducted,  to  the  object  in  view,  in  a  more  airect 
manner.  It  was,  however,  thought  that  the  advantages  which 
he  expected  in  theory,  would  not  be  realised  in  ^ractict. 

It  is  a  most  curious  circumstance,  that  the  Binary  Scale 
seems  to  afford  the  only  true  explanation  of  the  celebrated  lines 
of  Fohi,  whom  the  Chinese  regard  as  the  founder  of  their  em- 
pire, and  author  of  their  science :  the  whole  of  these  lines  are 
reducible  to  the  notation  of  this  Arithmetic.  This  will  appear, 
from  a  representation  of  what  is  called. 


THE  FIGURE  OF  THE  EIGHT  COVA. 


Eight  Cova. 

—  — 

1 

3" 

3 

g 

o 

4- 

7 

Binary  Sc. 

0 

Deoimal  Sc. 

4    15    1 

If  we  suppose  that  the  broken  line  corresponds  to  the  cipher, 
and  the  entire  line  to  unity,  the  Cova  presents  a  regular  pro- 
gression of  numbers  in  the  Binary  Scale  from  0  to  7.  Father 
Bonset,  who  first  suggested  this  explanation  and  communicated 
it  to  Leibnitz,  afterwards  procured,  during  his  residence  in 
China,  the  great  figure  of  Fohi,  which  extends  as  fieur  as  64. 
The  exact  coincidence  between  the  combinations  of  these  lines 
and  the  figures  of  the  Binary  Notation,  left  no  doubt  as  to  the 
justness  of  his  conjecture,  and  it  may  be  observed,  that  the  res- 
titution of  the  true  sense  of  these  characters,  after  so  long  an 
interval  of  time,  is  a  very  singular  fact  in  the  history  of  science* 

On  the  whole,  it  may  be  concluded,  that  the  Binary  Scale, 
though  possessing  many  valuable  and  important  properties,  is ' 
totally  unfit  for  the  more  common  purposes  of  calculation. 

Its  great  defect  consists  in  Xhe  fewness  of  tiie  characters  it 
employs,  and  the  consequent  prolixity  of  its  operations;  a  cir- 
cumstance the  more  to  be  regretted,  because  it  constitutes  its 
excellence  in  otlier  respects.  We  must  therefore  regard  it,  ra* 
ther  as  a  curious  instrument  of  research,  than  a  useful  means  of 
promoting  the  practical  operations  of  Arithmetic. 
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theaotaliMof  Ike  TVriMfy  Scale  anploys  three  chanotere. 
It  ciituhtee,  like  tlie  binary^  in  peiieds. 


TERNARY  TABLE. 


twenty 
fierens 

nines 

threes 

units 

Decimal 
Scale. 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 
0 

0 
I 

2 

2 
3 

0 

0 

0 

0 

1 

1 

4 

0 

0 

1 

2 

5 

0 

0 

2 

0 

6 

0 

0 

2 

1 

7 

0 
0 

0 

2 

2 

8 
9 

0 

0 

0 

0 

I 

10 

0 

^      0 

2 

11 

0 

1 

0 

12 

0 

1 

1 

13 

0 

I 

2 

14 

0 

2 

0 

IS 

0 

2 

1 

16 

0 
0 

2 

2 

17 

s 

0 

0 

18 

0 

2 

0 

1 

19 

0 

2 

0 

2 

SO 

0 

3 

1 

0 

21 

0 

2 

1       , 

1 

22 

0 

2 

I 

2 

23 

0 

2 

2 

0 

24 

0 
0 

2 

2 

1 

25 

2 

2 

2 

26 

0 

0 

0 

27 

0 

0 

1 

28 

1 

0 

0 

2 

29 

^ 

0 

1 

0 

SO 

1 

0 

1 

1 

31 

1 

0 

1 

2 

32 

\      0 

2 

0 

33 

1 U  ARITHMETICAL  SCALES. 

'  The  circtilates,  in  each  coloinn  of  tlie  taUe,  imcmse,  as  kefbie, 
in  the  geometrical  ratio  of  the  radix.  This  ciscdating  propeity 
of  the  characters  of  Notation,  when  they  are  placed  in  theur 
numerical  order,  is  not  peculiar  to  the  Binary  and  Ternary 
Scales,  but  belongs  to  Notation  in  general.  In  the  higher 
scales,  however,  it  is  less  perceptible^  on  account  of  the  l^gth 
of  the  periods. 

The  Tetiiary  Scale  is  more  convenient  than  the  Binary,  for 
the  practical  operations  of  Arithmetic;  but,  as  its  circalating* 
periods  return  at  longer  intervals,  it  is  not  so  well  calculated  for 
detecting  the  nature  o(  Jigurate  numbers  and  the  laws  of  pro- 
gressions. 

The  Quaternary  has  all  the  defects  of  the  Binary  Scale,  with- 
out any  of  its  advantages ;  it,  therefore,  deserves  bat  little  con- 
sideration. I  may  apply  the  same  observation  to  the  Octonary 
Scale ;  only  tiie  latter  is  more  convenient,  in  point  of  extent, 
than  any  oi  those  I  have  yet  mentioned. 

I  may  class  together  the  Quintuple,  or  Quimari^,  and  the 
Septenary  Scales,  as  they  are  equally  unfit  for  constituting  the 
bases  of  an  arithmetical  system.  Their  radius,  besides,  being 
too  small,  would  nender  the  greater  number  of  radical  fractions 
interminate. . 

With  respect  to  the  latter  cipcumstance,  the  Senary  Scale  is 
less  exceptionable  than  the  Quintuple  and  Septenary  Scales ; 
but  it  is  not  more  convenient,  in  point  of  extent,  and  would  ren- 
der the  operations  of  arithmetic  too  diiluse. 

The  Nouary  Scale  is  liable  to  all  the  objections  which  I  have 
stated  against  the  Ternary  Notation ;  for  though  the  operations 
are  per^rmed  in  a  more  concise  manner,  yet  the  same  difficul- 
ties present  themselves  in  the  fractional  arithmetic' 

The  number  ten  has  been^adopted,  by  every  civilised  nation, 
for  the  radix  of  the  Numerical  Scale.  It  has  no  peculiar  advan- 
tages, however,  to  recommend  it,  and  seems  to  have  been  se« 
lected,  for  that  important  purpose,  merely  because  it  expresses 
the  number  of  the  human  fingers.  It  is  to  be  regretted,  that  a 
circumstance  so  totally  unconnected  with  every  scientific  consi- 
deration, should  have  determined  an  elemental  principle,  of  the 
last  importance,  to  one  of  the  most  abstract,  as  well  as  to  one  of 
ihe  most  useful  of  all  the  sciences;  and  that  the  Decimal  Nota- 
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tion  should  itill  be  retained,  notwitbstandiiig  its  evident  imper- 
fections, and  the  superior  claims  of  the  other  scales. 

• 

The  number  ten  has  imly  two  aliquot  parts ;  (exclusiye  of 
aaity)  and,  therefore,  it  is  not  so  convenient,  for  the  radix  of  a 
system,  as  the  nnmber  six;  for  though  the  latter  has,  likewise, 
but  two  aliquot  parts,  yet,  since  one  of  these  is  a  common  mul- 
tiple of  both  radices,  and  the  powers  of  the  remaining  aliquot 
part  of  six  include  a  greater  proportion  of  number  than  those  of 
the  remaining  aliquot  part  often,  it  will  be  found  that  the  Sena- 
ry Scale  also  includes  a  greater  proportion  of  finite  radical  frac- 
tions than  the  Decimal  Scale.  Ten,  however,  is  preferable  to 
six,  both  with  regard  to  conciseness  of  numerical  expression 
and  despatch  in  calculation,  and  these  properties,  in  some  mea- 
sure, make  up  for  its  defects  in  the  fractional  arithmetic. 

The  Duodecimal  Scale  combines  all  the  advantages  of  the 
Senary  and  Decimal  Scales;  it  is  no  less  convenient  than  the 
one,  with  respect  to  its  aliquot  parts,  and  still  more  so,  than  the 
other,  with  respect  to  the  brevity  of  its  operations.  Nor  is  the 
number  twelve  so  great,  as  to  render  computation,  by  the  Duo- 
decimal Scale,  at  aU  difficult;  on  the  contrary,  it  seems  to  have 
been  resorted  to,  in  every  age,  as  the  most  convenient  number 
for  the  divisions  of  weights  and  measures.  I  have,  therefore,  no 
hesitation  in  giving  it  a  decided  preference  to  the  decimal 
system.  The  Duodecimal  Scale  (says  an  able  vrriter)  would 
nowhere  have  been  found  of  greater  use,  than  when  applied  to 
the  circle,  the  case  in  which  the  decimal  division  is  liable  to  the 
strongest  objections. 

The  only  scale  which,  in  my  opinion,  can  at  all  be  compared 
with  the  Duodecimal  Scale,  is  the  Trigesimal;  for  the  number 
thirty  has  the  aliauot  parts  of  ten  and  twehe,  at  least  the  prime 
aliquot  parts;  an«i,  in  the  present  inquiry,  we  must  consider  only 
the  prime  aliquot  parts  of  the  radices,  since  it  is  the  number  of 
these  alone  that  constitutes  the  value  of  a  particular  scale,  in 
the  Fractional  Arithmetic.  Thus,  though  four  is  an  aliquot 
part  of  twelve,  and  not  of  thirty,  the  Duodecimal  Scale  has  no 
advantage, on  that  account,  over  the  Trigesimal;  for,  four  being 
a  power  of  two,  and  two  an  aliquot  part  of  some  power  of  thirty, 
four  must  also  be  an  aliquot  pait  or  some  power  of  thirty ;  and, 
consequently,  those  fractions,  which  have  four  kit  their  denomi- 
nator, must  be  finite  radical  fractions,  by  the  Trigesimal  Scale. 
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The  fraetkMM  eaBlaia«d  ia  tli0  ^wentbeMS  are  tke  teelioiia 
Ihat  are  fimU,  l^y  the  scale,  to  wbieh  they  beloii|:,  nheo  they 
are  reduced  to  equiTalentfraetioaB.  whoeedtneoHMloraateaoiiie 
power  of  the  radix,  and  the  eolumn  of  iutegers,  on  the  right 
nand^  expresses  their  number.  The  column  of  fractions,  on  the 
right  hand,  points- oat  the  number  of  finite  and  interminate  radi« 
cal  fractions,  with  erery  possrhte  numerator,  excluding  those 
frtietions  which  occur,  under  different  forms,  of  the  same  value ; 
*«*  T»  if  h  ^^y  T*  h  tV*&c«5  *^®  numerators  express  the 
£nite,  and  the  deuomtuators  the  interminate  radical  tractions. 
It  is  not  to  be  snppoaed,  bowever,  that  the  eohiaan  of  fractions 
expresses  the  real  proportions  of  the  finite  and  interminate  radical 
fractions  of  each  scale;  for,  in  order  to  obtain  these  proportions 
accurately,  it  would  be  necessary  to  extend  the  denominators  of 
the  fractions,  in  the  Table,  from  two  to  some  number,  which  is  a 
common  multiple  of  all  the  radicles. 

It  has  been  already  remarked,  that  the  yahgie  of  a  scale, 
in  the  Fraetional  Arithmetic,  depends  entirely  on  the  nnmher 
oi  its  prime  aliqoot  parts;,  and,  therefore^  ne  new  icate»  after 
thirty,  would  give  any  adranftage,  till  we  come  to  two  hundred 
and  ten,  the  product  d  the  prime  numbers,  3,  S,  5, 7.  The  num- 
ber two  hundred  and  ten  is  evidently  by  far  too  great  for  form- 
ing the  radix  of  an  arithmetical  system;  and,  accordingly, 
we  must  restrict  our  choice  to  the  Duodecimal  and  Trigesi- 
mal  Scales.  Each  has  its  adyantages,  but  the  Duodectmid 
Scale  is  prtfemhU,  in  this  respect,  that  the  transitioft  to  it, 
from  the  Decimal  Scale,  would  be  more  practicable,  because  it 
would  be  attended  with  less  violence  and  difficulty.  At  any 
rate,  U  no  ehange  should  ever  take  place,  it  is  a  fortunate  dr- 
cnmstance^  that  the  Decimal  Scale  is  the  most  yaluable,  after 
the  Duodecimal  and  Trig-^/tme/ Scales;  and  that  the  presenit 
system  of  Arithmetic  possesses  so  nearly  the  most  perfect  kind 
ef  notation  that  numbers  can  admit 


POSITION 


^^TTioN  is  a  tute  by  which  the  true  answer  to  a  question  js 
•discovered  by  means  of  ^uj^posecT  numbers. 


118  SINGLE  POSITION. 

Whm  the  antiwer  is  found  by  one  tappoied  number^  it  is  call- 
ed Single  Position ;  and  vben  Itoo  supposed  numbers  ar«  em- 
ployed, it  is  called  Double  Position. 


SINGLE  POSITION. 


BULE. 

Take  any  number,  and  try  if  it  answer  the  conditions  gf  th« 
question;  if  it  do,  it  is  the  answer ;  if  not,  say,  as  the  resoJt  de- 
riTed  from  this  number  is  to  the  true  result,  stated  in  th« 
question,  so  is  the  number  supposed  to  the  answer*. 


EXAMPLE. 

What  number  is  that,  which  being  increased  by  |,  \,  and  ^ 
of  itself,  the  sum  wiU  be  15$  ? 

Suppose  34 
*  =    8 

62  :  155  :  :  24  :  60,  Answer. 


EXERCISES. 

2.  A  person,  after  spending  f  and  j^  of  his  money,  had  J^60 
left,  what  had  he  at  first  ? 

•  This  rule  It  foanded  on  the  principle^  tbst  the  retulti  are  propor- 
tiosal  to  the  loppotitioai}  which  ic  lo  obrioiu,  as  ts  reqaire  nodemoa- 
ttratioa. 
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8.  What  man,  lent  out  at  5  per  ceiti.,  wiU  amoast  to  £9iO» 
iB^yean? 

4.  The  joint  stodt  of  2  partaers,  A  and  B,  was  £1250,  of 
which  B  adyanced  «£160  leas  than  A;  required  the  stock  of 
each? 

5.  Divide  1142  g^ioeas  among  A,  6,  aud  D,  id  sach  a  man- 
ner, that  G  may  have  106  more  than  A,  and  D  58  more  than  A 
and  G  tocher  ? 

6.  A  gentleman  hoaght  a  chaise,  horse,  and  hanieas,  hr£60; 
the  price  of  the  horse  was  doable  the  harness,  and  the  chaise 
danble  that  of  the  horse  and  harness,  what  was  the  price  of 
each? 

7.  Divide  436  guineas  amo^g  A,  B,  and  C,  in  soch  a  man- 
ner, that  B  may  £ive  18  more  than  i  of  A's  shara^  and  C  16 
more  than  ^  of  B's. 


DOUBLE  POSITION. 


RULE. 

AsavME  any  two  numbers,  and  work  with  each  of  them,  as 
directed  in  Single  Position,  and  mark  the  error  of  each  resok 
with  the  sign + «  if  in  excess,  ^ud  with  — ,  if  an  error  of  defect, 
then  multiply  the  Jirst  position  by  the  second  error,  and  tha 
second  position  by  the^r«i  error,  and  divide  the  difference  of 
thdr  products  b^  the  difference  of  the  errors,  when  the  signs 
are  alike ;  but  the  sum  of  the  products  by  the  sum  of  the  errors 
when  the  signs  are  unlike,  which  will  quote  the  answer. 


EXAMPLE. 
A  fiirmer  kept  a  servant  for  every  60  acres  he  possessed,  and 
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DOUBLE  POfiltlON. 


Ml  taking  a  IsiM  of  40  acres  more^ht  engaged  9  adMioaal  ser- 
vants; after  which,  he  had.  a  servant  for  every  50  acna*  How 
many  acres  and  servants  had  he  at  first  P 


Acres.  Serv.  Acres.  Serv. 

Suppose  he  had    180    3      Suppose  again    130    2 

4b    2  40    2 


Ist  Error  30— 


2d  Error 


Errors.  Products. 
Ist  Position  180x40=7200 
9d  Position  120x30=3600 


Proof  S60.4i.60z=6  Serv. 
40  2  Serv. 

400-«-50:=8Servts. 


360  Acres:  and,  therefore,  6  Servts. 


After  the  errors  are  found,  the  answer  may  he  ohtuned  more 
easily,  (on  some  occasions,)  by  the  following  proportion :  As  the 
turn  of  the  errors,  when  they  are  of  different  kmds,  or  the  dif- 
ference of  the  errors,  when  they  are  of  the  satne  kind,  is  to  the 
diffsrence  of  the  suppositions,  so  is  the  least  error  to  a  fourth 
number,  which  is  to  be  added  to  the  supposition  by  which  that 
erier  is  prednced^  if  the  errors  be  of  the  mme  kind,  and  tint  sop. 
fosition,  greater  than  the  other;  or,  if  the  enraca  be  «f  iifferem 
kinds,  and  this  supposition  U$s  than  the  other,  in  every  other 
case  it  is  tubiractive*. 

Thaa  30  and  40  were  the  errors  in  the  hist  Exaaqple,  which 
fire  of  the  sane  kind. 


*  Sach  qaestions  as  form  Simple  Equations,  in  Algtbra^  can  only  be 
performed  by  Position :  but  il  is,  nevertheless,  very  useful,  and  often 
•avcs  much  trouble,  in  approximating  to  the  roots  of  the  higher  cqua- 
flOBs,  &e.  &c. 
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40  greater  Error 
30  least  Error 

— -  diff«  sup.      least  Error 

lOdiff.        :        60        :        30 

30 


10)1800 

180  4th  Number 
180  Supposition 

360  Aere8>  ^  before. 

Here  the  4th  number  is  added  to  180^  the  supposition,  from 
-which  30,  the  least  error,  is  produced ;  because  the  errors  aie 
of  the  same  kind^  and  this  supposition  greater  than  the  other. 


EXERCISES. 

2.  What  number  is  that,  which  being  mnltiplied  by  3,  the 
product  increased  by  4,  and  that  sum  divided  by  S,  quotes  33  P 

3.  A  person  had  3  horses  and  a  saddle,  worth  £50;  when 
the  saddle  was  placed  on  the  first  horse,  it  made  his  value  double 
the  second ;  but,  -when  placed  on  the  second  horse,  made  his  va- 
Jae  triple  the  first.     Required  the  value  of  each  horse  ?^ 

4.  A  gentleman  hired  a  labourer  for  40  days,  and  agreed  to 
give  him  8d.  for  every  day  he  worked,  but  he  was  to  return  4d. 
tor  every  day  he  was  idle :  at  the  end  of  the  40  days  the  labourer 
received  lOs.  5d.     How  many  days  did  he  work  P 

5.  A  vessel,  which  couM  just  contain  63  gallons,  was  filled 
with  wine  of  two  sorts;  the  one  at  8s.  p«ir  gallon,  and  the  other 
at  10s.  The  mixture  sold  at  j^28  los.  per  hhd.  How  much 
was  there  of  each  sort? 

6.  A  merchant  allows  j^IOO  per  annum  for  the  expenses  of 
his  family,  and  augments,  yearly,  that  part  of  his  stock  which 
remains,  by  a  third  part  of  itself;  at  the  end  of  3  years  his  ori- 
ginal stock  was  danoAed.    With  whai  sum  did  he  begin  trade  ? 

7.  Required  a  number,  consisting  of  2  digits,  which  is  equal 
to  4  times  Hie  sun  of  its  digits;  and,  if  to  that  imaker  2f  were 
added,  the  digits  would  be  imveried? 
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INVOLUTION. 


Ihtolution  is  the  opemtion  of  raising  powers,  and  is  fermed 
by  sucoessiye  maltiplicatton.  Any  number,  multiplied  into  it- 
>self,  produces  the  square  or  second  power  of  that  number,  and 
that  product,  multiplied  into  the  original  number^  produces  the 
cube  or  third  power  of  that  number,  &c.  See  page  2,  Art.  13 
and  14.  The  number  g^iven  to  be  involved  is  called  the  root  or 
first  power.  The  number  expressing  the  power  is  oalied  the 
index  or  exponent  of  that  power.  See  page  3,  Art.  25  and  the 
note  at  page  102. 


TO  INTOLYE  ANY  NUMBER  TO  ANY  POWER. 


RULE. 

Multiply  the  nnmber  as  many  times  into  itself  as  is  denoted 
by  the  exponent  of  the  power. 


EXAMPLE. 
Re^vired  to  involve  4  to  the  4th  power*. 

4x4x4x4=4^=256 

EXERCISES. 

2.  Involve  9  to  the  3d  power. 
8.  Involve  234  to  the  square. 


•  The  fowrtb  power  is  cslkd  the  biqoadrstic}  the  fifth  power,  tlit 
rartoUd  power,  ki,,  bat  tbeie  nsaicf  are  obiolete. 
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4.  InroWe  54  to  the  3d  power. 
5*  Inrolve  35  to  the  4th  power. 
.6,  Inyolye  55  to  tlie  Sd  power. 

TO  INYOLYE  A   SIMPLE  FBACTION  TO  ANY  POWER. 

RULE. 

luYoWe  the  nnmerator  and  denominator  separately  to  the 
proposed  power^  and  the  results  will  be  the  respective  terms  of 
the  fraction  raised  to  the  power  required*. 

EXAMPLE. 

Involve  4  to  the  3d  power. 

Numerator      3x3x3=:  8 
Denomiiator  3x3x3=5?  *^P^^*"- 

EXERCISES. 

3.  InYolve  ^  to  the  second  power. 

3.  Involve  f  to  the  third  power. 

4.  Involve  |  to  the  fourth  power. 

5.  Involve  3}  to  the  third  power. 

6.  Involve  7-^  to  the  fourth  power. 


•  pednsit  are  involfcd  like  whole  nvmbert,  and  nixed  oHmbcrt 
■jsy  be  ledaccd  to  improper  fractiona,  and  then  iuvelfed  at  dirocted  in 
tne  rnlc. 
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EVOLUTION. 


Evolution  is  the  reverse  of  Involution,  and  is  that  opera- 
tion by  which  any  proposed  root  of  any  given  number  is  disco- 
Tered. 

Altliougb  every  number  may  be  hwohed  or  raised  to  any 
power,  yet  there  are  many  numbers  of  which  the  first  power,  or 
exact  root,  cannot  be  found. 

The  roots  which  are  exiK^y  tbond,  are  termed  rational  roots; 
and  those  which  cannot  be  accurately  found,  are  termed  im- 
ttonal,  or  surd  roots 

Roots  are  often  denoted  by  plaeivg  the  character  ^  before 
the  power,  with  the  index  or  exponent  of  the  root  over  it ;  but 
now,  more  frequently,  by  placing  the  index  of  the  required  root 
above  the  number  whose  root  is  required,  in  the  form  of  a  vul- 
nr  fraction:  the  numerator  denotes  the  power  the  given  num- 
ber is  to  be  raised  to,  and  the  denominator  the  root  required. 

Thus  4/lS,  ]>/13,  or  T^  denotes  the  square  root  of  18; 

9  1  ffm  ^ 

i/2-f  6,  or  2+6f  the  eoberoeflof  2+6;  and  ;  ^24  or  34- 

that  34  is  raised  to  the  Mlh  power,  and  then  the  nth  root  ex- 
tracted. 

TO  BXTRACT  TBE  SQUARV  ROOT. 
RULE. 

Point  off  the  given  number  into  periods  of  two  figurea  each, 
he^inning  at  the  place  of  units,  and  pointing  off  to  the  le/i  ksmd 
in  wtegers,  and  to  the  right  in  decimals. 

Then  find  a  number  whose  square  is  either  equal  to,  or  the 
next  less  than,  the  figure  or  figures  in  the  left  hand  period : 
place  this  figure  in  the  quotient,  as  in  Division,  and  place  its 
square  under,  and  subtract  it ^om,  the  above-mentioneo  period, 
and  to  the  remainder  annex  the  next  period,  for  a  dividend. 


BVOLUTION. 
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DottUe  the  |>«t  of  Ae  root  already  foand,  and  plaee  it  on  Uit 
left  of  t^  dividend  for  a  triml  divisor,  find  how  often  it  is  oon* 
tuned  in  the  dindend,  excluding  the  right  hand  figore,  and  pat 
the  fignre  thns  feand  in  the  quotient,  as  the  next  figure  of  the 
root,  and  also  on  the  right  of  the  divisor;  tiien  multiply  the  di« 
visor  (thus  increased)  by  the  figure  last  put  in  the  quotient, 
subtract  the  product  from  the  dividend,  and  to  the  remamder, 
bring  down  the  next  period  for  a  new  dividend. 

• 

Find  the  next  figure  of  the  root,  as  before,  by  doubling  that 
part  of  the  root  already  found ;  or,  what  is  the  same  thing, 
dsubling  the  last  fignre  tiwt  was  put  into  the  divisor,  md  find 
how  often  the  trial  divisor,  thus  formed,  is  contained  in  the 
dividend.  Proceed  in  this  manner  till  all  the  periods  be  uned. 
If  there  be  a  remainder  after  the  periods  are  brought  down, 
periods  of  ciphers  may  be  added,  and  the  root  obtained,  in  deci- 
mals, to  any  degree  of  exactness. 

EXAMPLE. 

What  is  the  square  root  of  538742.2&  f 

d874l25(lG9^35S9  Root 
1 

6\   156 


339  1   3143 
9  1   2961 

33651   18125 
5  \   25169 


339031   120000 
3  \    101709 


3390651   1829100 
5  \   1695325 


8390703  1    13377500 
3  \   10172100 


339070691   320539100 
9  1   305163621 


38907078        15375479 


186  EVOLUTION. 

The  rooU  of  vulgar  fractioDs  are  found  bv  extracting  Hie 
Yoot  of  the  nnmerator  ibr  a  new  numefator,  and  the  root  of  the 
denomiBalor  ibr'  a  new  denominator;   thus  the  square  root  of 

a=:  4^  =  4:  when  this  cannot  be  done  exactly,  it  may  be  rep 
ced  to  a  decimal,  and  then  the  root  extracted. 

.  The  root  of  a  decimal  is  extracted  in  the  same  manner  as 
that  of  a  whole  number.  If  the  decimal  repeats  or  circolatest 
periods  of  the  repeating  or  circidating  figures  must  be  annexed 
to  the  remainder. 

To  obtain  the  square  root  of  a  mixed  number,  it  may  be  first 
lednced  to  an  improper  fraction,  or  a  decimal,  and  then  its  root 
extracted*. 


EXAMPLE. 

What  is  the  square  root  of  S^? 

•2|  =z  •  f  =  ^  n  U  or  -v/2.25  =  1.5  =  l^f 

The  number  of  figures  in  the  root  of  any  number  is  alwavs 
equal  to  the  number  of  periods  into  which  the  number  can  be 
dirided :  consequently  the  number  of  figures  in  the  root  is  known 
as  soon  as  the  number  is  pointed  off  into  periods. 

This  arises  from  the  nature  of  multiplication;  for  one  figure 
multiplied  by  another,  can  never  produce  more  than  two  figures, 
and  as  two  in  the  greatest  number  of  figures  contained  in  a  pe- 
riod of  which  the  square  root  is  wanted,  it  is  cvjdent  the  root 
can  never  consist  of  more  figures  than  there  are  periods  in  the 
number  of  which  the  root  is  to  be  extracted;  and  there  caimot 
he/ewer,  for  every  single  figure  has  one  figure  for  its  root;  be« 


*  Tke  roolt  of  numben  are  moM  easily  dncoTercd  by  Lojprilliina. 
8€c:  page  145. 

N  B.  After  f  he  rout  baa  been  foiiiid  to  5  or  6  figureii,  two  or  thret 
more  Bay  be  found  by  commoo  division. 

t  There  are  tome  numbers  wbose  square  root  can  never  be  deter- 
nined  exactly,  as  9,  3,  5,  6»  7,  8,  10,  &c.  and  others  whose  Cuba  root 
eansot  be  obtained,  as  9,  9^  4,  5, 6,  />  9i  &c. 
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caiifle^iviieii  a  single  figure  u  multiplied  by  another  iinglefigaM, 
(or  by  itself,  which  produces  its  square)  it  either  prodaces  one 
figure  or  Hoo,  but  never  more*. 


EXERCISES. 

9.  What  is  the  square  root  of  611524  ? 
S.  What  is  the  square  root  of  5499035  ? 

4.  What  is  the  square  root  of  451584? 

5.  What  is  the  square  root  of  132775G; 

6.  What  is  the  square  root  of  9  ? 

7.  What  is  the  square  root  of  157.375  f 

8.  What  is  the  square  root  of  .001225? 
S.  What  is  the  square  root  of  412  ? 

10.  What  is  the  square  root  of  f  ? 
1 2 .  What  is  the  square  root  of  2f  ? 
12.  What  is  the  square  root  of  9^  ^ 


MISCELLANEOUS  EXERCISES. 

1.  The  side  of  a  square  garden  is  63  yards;  how  many  square 
yards  does  it  contain  ? 

3.  What  will  the  inclosing  of  a  square  field,  containing  2209 
square  yards,  cost,  at  3s.  6d.  per  yard  ? 


*  The  tame  boldt  good  with  reiipect  to  every  other  root  ai  well  ag 
the  iquare,  for  a  nitnilar  reaaon  \  for  any  aiogle  flgare,  amltiplied  twice 
by  a  iiogle  figure  (or  by  iUel/f  which  produces  ita  cM)  can  only  prodsee 
Mie,  two,  or  three  figurea,  but  uerer  more.  Now  the  number  of  figurca 
that  Can  be  is  a  period,  of  which  the  cube  root  is  required,  can  ncrer 
exceed  three ;  therefore  there  will  still  be  one  figure  in  the  root  for 
erery  period,  and  no  more. 

As  the  demonstration  of  the  role  itself  can  only  be  understood  by 
those  who  have  made  some  progress  in  Algebra,  it  was  I  bought  super- 
fluous to  insert  it  in  this  work. 


laS  EVOLUTION. 

3.  Required  a  mean  proporlbnal  between  S6  and  94dl^^ 

4.  Required  the  side  of  a  square,  equal  in  area  to  a  cirde 
containing  3  English  acres  ? 

5.  A  cable,  which  is  3  feet  long,  and  9  inches  in  compass, 
weighs  83  lb. ;  what  will  a  fathom  of  that  cable  weigh,  which 
measures  a  foot  in  circumference  P 

6.  The  diameter  of  a  standard  bushel  is  l&f  inches,  and  its 
depth  8  inches,  what  mast  the  diaiMiler  of  that  bushel  be,  whose 
depth  is  7i  inches  ? 

7.  If  30  feet  of  iron  railing  weigh  half  a  ton,  when  the  bars 
are  l|  inch  square,  what  will  50  feet  come  to,  at  3-Vd.  per  lb«, 
when  the  bars  are  ^  inch  square  ? 

8.  A  pipe  of  6  inches  bore  will  be  3  hours  in  running  off  a 
certain  quantity  of  water;  in  what  time  will  4  pipes,  each  3 
inches  bore,  be  in  discharging  double  the  quantity  r 

9.  There  are  two  ciroular  ponds  in  a  gentleman's  pleasure 
ground,  the  diameter  of  the  less  is  30  yards,  and  the  other  is 
twice  as  large.    What  is  its  diameter  ? 

10.  Gksgow  is  44  miles  west  from  Edinburgh;  Peebles  is  ex- 
actly south  from  Edinburgh,  and  49  miles  in  a  straight  line 
from  Glasgow.  What  is  the  distance  between  Edinburgh  and 
Peebles  P 

11.  A  line  stretched  from  the  top  of  a  spire,  to  a  point  50  feet 
from  its  bottom,  measured  50  yards.  Required  the  height  of 
the  spire  P 


*  The  geometrical  mean,  commonly  called  a  mean  proportional^  it 
the  aquare  root  of  the  product  of  the  two  extremes. 

a.  The  tqvare  root  of  the  area  of  any  lurface,  it  the  aide  of  a  aqiuurt, 
€i|«al  in  content  to  that  aurface. 

a.  The  aquare  of  the  hypotheoase  of  a  right  angled  triangle  is  eqnal 
to  the  aum  of  the  squares  of  the  two  sides. 

4.  Similar  surfaces  are  to  each  other  aa  the  squacea  of  their  like  aides. 

5.  Circles  are  to  one  another  aa  the  sqnarea  of  their  diaoieteriy  or 
circumferences. 
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TO  EXTRACT  THE  CUBE  ROOT. 


RULE. 

Divide  the  given  number  into  periods  of  three  figures  each, 
beginning  with  wiits,  and  pointing  to  the  left  in  integers,  and 
to  the  right  in  decimals.  Then  find  a  number  whose  cube  is 
either  equal  to,  or  the  next  less  than,  the  first,  or  left  hand  pe» 
riod,  which  place  in  the  quotient,  and  subtract  its  cube  from  the 
said'period,  annexing  to  the  remainder  the  next  period  for  a  di- 
vidend ;  to  which  find  a  divisor  as  follows : 

Multiply  the  square  of  the  quotient  by  3,  and  to  the  product 
annex  2  ciphers  for  the  first  and  greatest  part  of  the  divisor^ 
find  how  often  it  is  contained  in  the  dividend,  and  put  the  answer 
in  the  quotient;  then  multiply  the  former  quotient  by  this  new 
figure,  and  by  3,  annexing  a  cipher  to  the  product  for  the  second 
part  of  the  divisor,  which  place  under  the  first  part. 

Again,  square  the  last  figure  put  in  the  quotient  for  the  third 
and  last  part  of  the  divisor,  which  place  under  the  other  parti. 
Multiply  the  sum  of  these  three  parte  by  the  figure  last  put  in 
the  quotient,  subtract  the  product  from  the  dividend,  and  to  the 
remainder  bring  down  the  next  period  for  a  new  dividend,  to 
which  find  a  divisor,  by  multiplying  the  square  of  the  whole  root 
aliead  found  by  3,  and  annexing  two  ciphers  to  the  product,  &e. 
as  before;  from  these  find  the  next  figure  of  the  root,  and  so  on. 
If  there  be  any  remainder,  after  all  the  periods  are  used^  the 
work  may  be  continue  J  by  annexing  perioos  of  ciphers. 

If  any  divisor,  when  moltipiied  by  the  last  quotient  figure, 
exceed  the  dividend,  diminish  it  by  one,  at  each  trials  till  it 
answer. 


EXAMPLE. 
What  is  the  cube  root  of  1141166.125  ? 

See  the  work,  next  page. 
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lUli66.i3&(104J(  An. 


1*  X  3  =  30000  141166 

1x4x3    =    1200 
4«  =       16 


31316      x4r=    194864 


104*  x  3  =  3M4800  16309125 

104    x5x3=      15600 
5«=  25 


3260425    X  5  =1    16302125 

TO  EXTRACT  THE  CUBE  ROOT  OF  A  VULGAR  FRACTIOK. 

RULE. 

ERMci  the  root  «f  its  namenlor  for  a  new  namentor,  mud 
the  rook  of  Hs  denominator  for  a  new  denominator;  if  this  cannot 
be  done  exaetly,  rednee  the  fraction  to  a  (Ucimmi,  and  then  ex- 
Icset  the  root* 

In  extracting  Uie  cube  root  of  a  decimal,  care  moat  be  taken 
thai  the  decisMJ  places  be  three,  or  some  multiple  of  three,  be« 
fnne  tiie  operation  is  iegum;  becanse  there  are  three  times  as 
many  d^emmlplmees  in  the  cube,  as  there  are  in  the  root.  See 
note,  page  127. 

EXERCISES. 

2.  What  is  the  cube  root  of  373248  f 

3.  What  is  the  cnbe  root  of  54872  ? 

4.  What  is  the  cube  root  of  970299  P 

5.  What  is  the  cube  root  of  64964808  ? 

6.  What  is  the  cnbe  root  of  2  f 

7.  What  is  the  cube  root  of  9  ? 

8.  What  is  the  cnbe  root  of  67  ? 

9.  What  is  the  cube  root  of  500? 


EVOLUTION.  131 

10.  What  it  the  onhe  root  of  .0978180075  ? 

11.  What  is  the  cuhe  root  of  35764.3715  ? 
19.  What  18  the  cohe  root  of  I P 

19.  What  is  the  cube  root  of  |  ? 

14.  What  is  the  cabe  root  of  if|  ? 

15.  What  is  the  cube  root  of  aOffi-  ? 

16.  What  is  the  cabe  root  of  13|  ? 


MISCELLANEOUS  EXERCISE& 

.    !•  Required  the  side  of  a  cubical  box,  which  wiU  eaaAm 
2774  cubical  inches  of  brandy  ? 


2*  Required  two  mean  pioportionab  between  3  and  54*? 

3.  Required  two  mean  proportionals  between  6  and  1996? 

4.  There  is  a  stone,  of  a  cubic  Umn,  oentsining  91959 
leet ;  what  is  the  area  of  one  of  its  sides  ? 

5.  An  iron  ball  of  4  inches  diameter  weighs  91ba.  what  is  the 
w^ght  of  an  iron  ball  of  8  inches  diameter  ? 

«.  What  is  the  dlameler  of  a  49ib«  iron  ball  ? 

7.  The  side  of  a  cubical  altar  being  1  cubit ;  what  is  the  side 
of  oae  of  the  same  form  of  three  times  that  size  ? 

8.  If  90  grains  of  gold  gild  a  wooden  ball  which  weighs  519 


*  Two  meaD  proportionals  between  two  extremei  may  be  found  thm ; 
sanltiply  cacb  extreme  by  the  square  of  the  other,  and  then  extract  the 
cnbc  roof  of  each  prodoct  fbr  the  mean  proportionals  soB|pht. 

9.  Similar  aoUds  are  to  one  another  as  the  cubes  of  their  like  linear 
aides. 

3.  Spheres  are  to  one  another  as  the  cnbes  of  their  diameters ;  and 
their  surfaces  as  the  squares  of  their  diameters. 

4.  The  squares  of  the  periodic  times  of  the  planets  are  to  each  other 
ns  the  cubes  of  tlMir  mean  distances  from  the  sua. 
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ounces,  how  many  grains  will  gM  a  ball  of  the  same  Idnd  that 
weighs  1331  ounces  ? 

9.  The  solid  content  of  a  globe  is  15625  euhic  inches;  re- 
quired  the  side  of  a  cube  of  equal  solidity  ? 

10.  The  length  of  a  ship's  keel  is  72  feet,  the  breadth  of  the 
midship  beam  25  feet,  and  the  depth  of  the  hold  13  feet;  requi- 
red the  dimensions  of  two  other  ships  of  the  same  form,  the  one 
to  carry  twice  as  much,  and  the  other  only  half  as  much  ? 

11.  If  a  ship  of  250  tons  be  7^  feet  long  in  the  keel,  required 
the  tonnage  of  another  ship  of  the  same  form,  whose  keel  is  81 
feet  long  P 

12.  The  proportion  between  Jupiter's  mean  distance  from  the 
sun  and  the  earth's  is,  according  to  Dr.  Maskelyne,  as  5.20279 
to  1 ;  aad  a  tropical  year  is  365  d.  5  h.-  48  m.  48  sec.  How 
many  days,  &c.  are  there  in  Jupiter's  year  P 

13.  The  Geor^^um  Sidus  being  19.08352  times  more  remote 
from  the  sun  than  the  earth  is ;  required  the  year  of  the  Georgium 
Sidus  ? 

14.  If  the  earth  be  95  millions  of  miles  from  the  sun,  how 
many  miles  are  the  planets  Ceres  and  Saturn  from  the  sun,  their 
years  being  1681  days,  12  hours,  9  min.  and  10746  days,  19 
hours,  16  min.  15  sec.  respectiyely  P 

15.  The  first  of  Jupiter's  Satellites  is  at  the  distance  of  2-*- 
diameters  of  Jupiter  from  his  oentre,  and  revolves  around  lliat 
centre  in  42  hrs.  27  m.  34  sec,  and  the  fourth  of  Jupiter's  Sa- 
tellites revolves  m  16  days,  16  hrs.  32  min.  9  sec.  required  the 
distance  of  the  outermost  Satellite  from  the  centre  of  Jupiter, 
in  diameters  of  Juniter,  and  in  English  miles.  Jupiter's  mean 
diameter  being  89170  English  miles  ? 

The  operations,  both  in  the  square  and  cube  root,  may  be 
proved  various  ways. 

1 .  By  involving  the  root  to  the  given  power,  and  adding  in 
the  remainder,  if  any  ;  then,  if  the  work  be  right,  the  result  will 
be  equal  to  the  given  power, 

2.  By  casting  out  the  nines,  as  follows ;  cast  the  nines  out 
of  the  root,  and  multiply  the  remainder  by  itself;  cast  the  nines 
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out  of  the  prodacly  reserving  the  exeeu;  cast  the  nines  aho 
out  of  the  remainder^  subtract  the  excess  from  the  divideadL 
then  cast  the  nines  out  of  what  remains :  if  this  excess  be  equal 
to  ibe/ormer,  it  may  be  presumed  the  work  is  right. 

3.  By  adding  the  remainder,  aad  all  the  lower  lines,  as  di* 
rected  for  proving  division.    See  page  28,  Art.  4. 


DUODECIMALS. 


Duodecimals  have  received  their  name  from  the  division  of 
onity  into  IS  equal  parts.    • 

.  By  this  species  of  arithmetic,  calculations  are  peribnned  as  if 
the  arithmetical  scale  were  regulated  by  12,  instead  of  10^  and 
characters  for  10  and  11  added  to  the  number  of  the  digits.  ^ 

Duodecimals,  or  crojs  multiptication,  is  a  method  of  findhig 
the  content  of  any  rectangular  surfece,  the  length  and  breadth 
being  given  in  feet  inches,  and  duodecimal  parts.     It  is  a  nde 
used  by  workmen  and  artificers  in  calculating  the  content  of 
their  work. 

As  several  kinds  of  artificers  work  are  coropnted  by  difierent 
measures,  and  tliis  subject  more  properly  belonging  to  practical 
mathematics,  than  arithmetic,  it  will  be  sufficient,  in  this  place, 
barely  to  state  the  general  rule  for  computing  the  content  of  a 
rectangle,  and  give  one  or  two  examples. 


RULE. 

Multiply  each  denomination  of  the  length,  by  the  /eet  in 
breadth,  beginning  at  the  lowest  place,  and  setting  each  pro- 
duct under  that  denomination  of  the  multiolicand  from  which  it 
arises,  observing  to  carry  1,  for  every  l«,  to  the  next  higher 
place. 

Multiply,  in  the  same  manner,  by  the  inches  in  breadth,  if 
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Wtf,  Httioff  Mdi  prodBct  one  phco  to  the  right  hand,  wA  al- 
^mya  enrrymg  bjr  13  wh«ci  th«  [Hradnct  excaeda  that  ntiiij)«r. 

Multiply,  in  »  aimilar  manner,  by  the  next  loTerparta,  if  a^. 
Betting  down  each  product  one  place  fiirther  to  the  right,  tliMi 
tkoaa  of  the  next  higher,  and  no  on;  the  aum  of  the  di%r*nt 
producta  is  the  auaver*. 

When  the  namber  of  feet  in  the  Dmltiplioand  is  great,  multi- 
ply by  the  feet  of  the  multiplier,  and  then  perform  the  reat  of 
the  work,  by  taking  parta  of  the  multiplicand  for  the  other  parts 
of  the  multiplio* :  or  questiona  of  this  kind  may  be  oftoi  more 
evaily  performed,  decimally. 

If  the  measure  be  required  in  yarda,  or  any  other  denomina- 
tion greater  than  feet,  we  may  firat  find  it  in  feet  and  tben  bnng 
it  to  the  denomination  required. 

EXAMPLE  I. 
Multiply  lOft.  4iD.  5'',  by  7ft.  Sin.  6*. 
it. 


10  . 


IT  thus. 


73  .    6  .  II 

6  .  10  .  II  .  4 
5  .    3.2.6 

79  .  11'.    (T.  &".  6'"' 


10 

8 

5 
6 

?0 

.1 

:► 

^ 

3 

.■» 

.y 

:. 

■J 

a 

4 

i 

4 

ft.  79.11'.  0".  6*.  ly 


N-B.  Feel,  raaltiplifd  b;  feel,  produce /«l. 

Feel,  mat  tip  lied  into  inbha,  prodace  bieia. 
F«et,  mnlllplied  ialo  ••csndi,  pnidace  ttamdi,  he. 
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EXAMPLE  11. 

MiQtiply  9ft.  Gin.  by  Sft.  9iB. 

ft.    in.  ft.    in. 

9.6  or  thus,        3.9  =  S.75 

3.9  9  .  6  sa     9.5 


2B  .  6  1975 

7.1.6  3875 


ft.  35  .  7' .  6r'  ft.  35.625 

_~  IS 

in.  7'.50O 
18 

G'.OOO 

The  solid  content  of  an  j  nctangnlar,  solid  or  iianlMo|Npei, 
may  be  obtained  by  multiplying  the  len^,  breaath,  and  thidL- 
neas,  all  into  each  other. 


EXAMPLE. 

Required  the  solid  content  of  a  waU,  IS  feet,  6  inches  kmg, 
5  feet,  Sinchea  high,  and  2  feet, 6  inches  broad  P 

13.6       or  decimally,        13J  lenffdi 
5.8  5| 

67  .  6  675 

9.0  4  =    90 


76  .  6  76.5 

S  .  6  2.5 


153  .  0  3835 

38  .  3  1530 


ft.  191  .  3  ft.  191.95 

IS 

in.  3.00 
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EXERCI8ES. 

2.  Multiply  5  ft.  8  iii.  by  2  ft.  5  in. 

3.  Multiply  3  ft.  6  in.  by  7  ft.  9  in. 

4.  Multiply  14  ft.  9  in.  by  5  ft.  6  in. 

5.  Multiply  1 3  ft.  7  in.  by  9  ft.  1 1  in. 

6.  MuHtply  25  ft.  3  in.  by  10  ft.  10  in. 

7.  What  18  the  measure  of  a  courts  13  ynr^,  1  feet  long,  and 
7  yardsj  3- feet  broad  ? 

8.  What  is  the  measure  of  a  carpet,  7  yards,  1  foot,  4  inches 
long,  and  5  yards,  2  feet,  3  inches  broad  r 

9.  What  is  the  measure  of  a  floor  13  yards,  2  feet,  9  inches 
long,  and  5  yards,  1  foot,  7  inches  broad? 

10.  What  is  the  solid  content  of  a  rampart,  926  feet  long^  40 
feet  broad,  and  23  feet  high? 

11.  What  is  the  soHd  content  of  a  block  of  marble,  4  feet,  3 
inches  long,  2  feet,  6  inches  broad,  and  2  feet,  1  inch,  5  pts.  high  P 

12.  The  canal,  which  joins  the  Forth  and  Clyde,  is  27  miles 
long,  36  feet  broad,  at  a  mean  rate,  and  7  feet  deep ;  required 
the  number  of  cubical  yards  of  excavation*  ?. 


LOGARITHMS. 


Logarithm N  are  the  indices  or  exponents  of  a  series  of  nam« 
bers  in  geometrical  progression. 


•  37  Mlid  feet=si  cabica1>  or  lolid  yard.  See  table  of  tfolid  meafure. 
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Tk       f    0.    1.     2,       3.  4.  5.       ind.  orlog. 

inus,  I    J    ^^   jQjj   j^j^   jQ^jQ^    100000,  geo.  pro. 

These  are  the  logarithms  in  common  ose^and  are  called  com'- 
man  logarithms,  in  order  to  distinguish  them  from  other  kinds 
of  logarithms*;  as  hyperbolical  logarithms,  &c. 

Hence,  in  this  kind  of  logarithms,  the  logarithm  of  10  is  1 ; 
the  log.  of  100  is  2;  the  log.  of  1000  is  3,  &c.  Therefore,  the 
log.  of  any  number  lietween  1  and  10,  being  greater  thanO,  and 
less  than  1,  must  he  a  fraction  of  1,  which  is  expressed  deci- 
mally. 

The  logarithm  of  all  numbers  between  10  and  100,  is  greater 
than  1  and  less  than  2,  hence  the  log.  of  any  number  betwixt  10 
and  100  is  I ,  and  a  decimal  fraction  annexed ;  the  log.  of  ail  num- 
bers betwixt  100  and  1000  is  2,  with  a  decimal  fraction  annexed, 
and  so  on. 

The  integral  part  of  the  logarithm  is  called  the  index  or  cha- 
racteristic, and  the  other  the  decimal  part.  It  is  evident,  from 
the  above  progression,  that  the  index  is  one  less  Uian  the  num- 
ber of  figures  in  the  integer  number,  of  which  it  is  the  loga- 
rithm. 

The  index  of  the  los;arithm  of  a  proper  fraction  is  negative, 
and  is  nsoally  marked  thus  ( — ) ;  if  there  be  no  ciphers  on  the 
right  of  the  decimal  point,  the  index  is  — 1 ;  if  there  be  a  cipher 
in  the  place  of  tenth  parts,  the  index  is  —2;  and  so  on. 

Instead  of  negative  indices,  their  arithmetical  complements 
are  often  used ;  because,  by  this  means,  the  computations  are 
rendered  easier,  especially  to  tliose  unacquainted  with  the  first 
principles  of  Algebraf. 

The  decimal  parts  of  tiie  logarithms  of  numbers,  which  con* 
sist  of  tlie  same  figures,  are  the  same,  whether  the  number  be 
integral,  mixed,  or  fractional.  This  may  be  illustrated  as 
follows : 


*  At  the  liiftiti  of  this  ▼olume  will  not  permit  of  treatiog  thia  sub- 
ject falJy,  those  who  wish  for  farther  iofurmation  on  the  sn^ectj  may 
coDSalt  the  iatroduction  to  Sherwin't  or  Huttun*s  Logarithms. 

t  The  arithmetical  complemeat  of  any  logarithm  is  found  hy  sub 
tractiog  the  given  logarithm  from  10 ;  and  the  arithmetical  complement 
of  an  imtkx  1^  tttbtracting  it  from  J  9. 
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Niimb€rs.  Logarithms. 

189600  5.3778 

18960  4.«778 

1896  3.9778 

189.6  3.2778 

18.96  1.3778 

1.896  0.2778 

.1896  —1.2778 

.01896  --2.2778 

J001896  —3.2778 

.0001896  —4.2778 

.00001896  —5.3778 

The  logarithm  of  any  number  under  100/)00  may  be  fi>uii4 
from  the  table  of  logarithms  annexed  to  this  work*. 


TO  FIND  THE  LOGARITHM  OF  ANT  GIVEN  NUMBER. 


RULE. 

1.  If  the  number  be  under  100,  its  logarithm  is  found  in  th« 
first  page  of  the  table,  directly  opposite  to  it,  in  the  column  im- 
mediately on  the  right  of  that  containing  the  numberf. 

3.  If  the  number  consist  of  three  figures,  find  it  in  the  first 
ur  left  hand  column  of  the  following  pages  of  the  table,  oppositft 
to  which,  in  the  oolnmn  immediately  on  the  right  of  it,  and 
marked  0  at  the  top,  is  its  logarithm. 

3.  If  the  given  number  consist  of  four  figures,  the  three  first 
are  to  be  found  in  the  left  hand  column,  as  ahready  directed,  and 
under '  the  fourth  at  the  top  of  the  table,  is  the  logarithm  reqni* 
red,  to  which  3  is  to  be  prefixed  for  its  index,  if  the  given  num- 
ber be  an  integer. 


*  The  logaritbini  in  the  table  consist  of  six  placet,  which  it  avfli- 
cicntly  accurate  for  nott  pnrposet  io  arithmetic  or  practical  raalhc^ 
matict. 

t  In  the  firtt  page  of  the  tahle,  the  columns  containing  numbers  are 
marked  Num.,  and  those  containing  their  logarithms  are  marked  Log. 
In  the  other  pages  of  the  table,  the  left  hand  column  of  each  page 
contains  nnmbers  and  the  oth^  columns  their  logarithms. 
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4.  If  the  given  aamber  exceed  four  figiiree>  ftad  the  logftfithm 
^ihejirsi/our  figures  as  before,  to  which  prefix  the  index  ac- 
cording to  tiie  nnmber  of  figures  in  the  given  number ;  and  then 
take  the  difierence  between  the  logarithm  answering  to  the  first 
four  figures,  and  the  next  greater  in  the  table* :  multiply  this 
difference  by  the  remaining  fi^re  or  figures  in  the  given  num- 
ber, and  strike  off  as  many  figures  to  the  right  hand  as  there 
are  in  the  multiplier,  and  the  remaining  part  of  ike  product,  added 
to  the  logarithm,  answering  to  the  first  four  figures,  will  be  the 
required  log^thm,  nearlyf* 

EXAMPLE  I. 

Required  the  logarithm  of  24  ? 

Num.  Log. 

34    =     1.380211 

The  number  in  this  example  being  under  100,  it  is  found  in 
the  first  page  of  tlie  table,  opposite  to  which  is  its  logarithm. 

Num.  Lo^. 

Example  2.     ;$64  :=  2.561101 

3.  795  s=  2,900967 

4.  4977  s  8.696968 

5.  6748  =:  3.829175 


EXAMPLE  VL 

Reqnired  the  logarithm  of  257G8? 

The  logarithm  of  25760  is  4.410946 
D  iff.  log.         169  X  8  is  135,2 

The  logarithm  of  25768  is  4.411081 


•  To  fscilitate  this  operation,  the  differciMct  are  usually  placed  op- 
pOiite  to  the  logarithmi  from  which  they  are  obtained,  in  the  laat  co- 
Inmo  of  each  right  haild  page,  which  is  marked  Diff,  at  in  the  table 
annexed  to  this  work. 

t  This  mode  of  proceeding  ia  founded  on  the  euppotition  that  the 
differences  are  alike  between  the  logarithms  of  the  intermediate  nam- 
bers,  which  is  not  true ;  but  the  logarithm  of  a  number  consistiag  of 
e^or  7  places,  may  be  obtained  lofficienlly  accurate,  in  this  manner,  for 
any  practical  paqpose,  capedaUy  if  the  table  extend  to  7  pUcci. 
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In  a  similar  maimer,  the  logarithm  of 


498797  is  found  to  be  5.697923 
and  of    5678979  6.754370 


TO  riVD  THE  LOGARITHM  OF  ▲  PROPER  FRACTION. 


RULE. 

Subtract  the  logarithm  of  the  denominator  from  the  logarithni 
of  the  numerator,  the  remainder  is  the  logarithm  of  the  firacUon. 


EXAMPLE. 


9  9 

Required  the  logarithm  of  -*  • 

Logarithm  of    9  0.954242 

Logarithm  of  U  1.041393 


LogarHhmof^^  ==:  9.912849   or —1.912849 


TO  FIND  THE  LOGARITHM  OF  A  MIXED  NUMBER. 


RULE. 

Reduce  the  mixed  nnmber  to  an  improper  fraction,  and  sub- 
tract the  logarithm  of  the  denominator  from  the  logarithm  of 
the  numerator,  the  remainder  is  the  logarithm  required. 


EXAMPLE. 

Required  the  logarithm  of  2|P 

Num.  Log. 

2j^    =    9  =  0.954242 
4  s  0.602060 


2i  =  0.352182 

The  logarithm  of  a  decimal  fraction  is  found  exactly  in  the 
same  manner  as  a  whole  numh^,  therefore  Uie  fractional  part 


^. 
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^f  a  mixed  nomber  may  be  reduced  to  a  decimal,  and  the  loga- 
ntkm  of  the  integer  and  fractional  part  taken  ont  at  once;  but 
the  index^  in  this  case,  is  to  be  regulated  by  the  number  of  i- 
gares  in  the  integral  part. 


EXAMPLE  L 

Required  the  logarithm  of  .125? 

Num.  Log. 

.125  s  ~L09&10  or  9.096910 

EXAMPLE  IL 

Required  the  logarithm  of  18|? 

Num.  Log. 

18J.  =  18.25  =  1.261263 

TOFINDTHB  NUMBER  ANSWERING  TO  ANT  GIVEN  LOGARITHM. 

RULE. 

Look  for  the  given  logarithm  in  the  different  columns  of  the 
table,  (neglecting  the  index)  until  it  be  found  exactly,  or  the 
next  less :  then  the  three  first  figures  of  the  corresponding  'oa- 
tural  number  will  be  found  opposite  to  it,  in  the  left  hand  column, 
marked  Num.  and  the  fourtli  figure,  immediately  above  it,  at  the 
top  of  the  column,  which  contains  the  logarithm.  If  the  index 
of  the  given  logarithm  be  3,  theybur  figures  thus  found  are  in- 
tegers: if  the  index  be  2,  the  three  first  figures  are  integers, 
and  the  fourth  is  a  decimal:  if  the  index  bel,  the  two  first  fi- 
gures are  integers,  and  the  other  two  are  decimals,  and  so  on*. 

If  the  logarithm  cannot  be  found  exactly  in  the  table,  and 
more  than  four  figures  are  required  in  the  natural  number,  sub- 
tract the  next  less  logarithm  in  the  table  from  the  given  loga^ 


*  The  index  of  Ihe  logaritbm  of  a  uumber  being  s  uail  le$8  then  the 
Damber  of  figare*  in  the  nnmber,  the  Dumber  ef  figurei  mutt  be  one 
more  than  the  index  of  the  log.  corretpoDding  to  it. 


Ut  LOGARITHMS. 

rithtt,  to  Ibe  renainder  annex  as  SMOiy  ctpbera  as  there  are 
fgvrea  reqaired  above/our  in  the  natural  number;  whicb  diTide 
by  the  difference  between  the  next  lest  and  the  next  greater 
logarithms,  (which  will  be  found  in  the  column,  marked  Dift,) 
and  the  quotient  annexed  to  the  four  figures  ^formerly  found,  will 
form  the  natural  number  required. 

EXAMPLE  I. 

Required  the  natural  number  corresponding  to  the  logarithm, 
WS4240  ? 

This  logarithm  is  found  opposite  to  543  and  under  3,  and  the 
index  being  3,  the  fourth  figure  is  a  decimal,  therefore,  the  cor- 
responding number  i&  642.3. 

EXAMPLE  If. 

Required  the  natural  number  corresponding  to  the  logarithm, 
5.13278(). 

The  next  less  logarithm  in  the  table  is  .132580,  answering 
to  the  number  1357;  the  difference  between  which  and  the  gi- 
Ten  logarithm  is  200,  to  which  two  ciphers  being  annex^, 
makes  20000 ;  which  divided  by  320,  the  difference  between 
the  next  less  and  the  next  greater  logarithm,  the  quotient  is 
62,  which  annexed  to  1357,  makes  135762,  the  number  re- 
quired. 

The  use  of  logarithms  is  to  shorten  laborious  calculations, 
such  as  multiplying  and  dividing  large  numbers,  raising  powers, 
extracting  roots,  &c.  This  valuable  property  arises  from  their 
nature  or  connection  with  the  decimal  scale,  which  is  such,  that 
adding  the  logarithms  corresponding  to  any  two  numbers,  pro- 
duces the  logarithm  of  their  product;  and  subtracting  their  lo* 
garithms,  leaves  the  logarithm  of  their  quotient.  Hence,  addi' 
tion  of  logarithms  serves  the  end  of  multipHcation,  and  sub^ 
traction  of  logarithms,  of  division,  of  their  corresponding* num- 
bers, &c. 

TO  PERFORM  MULTIPLICATION  BY  LOGARITHMS*    ; 

RULE. 

Add  the  logarithms  of  the  fiictors,  and  the  sum  is  the  loga- 
rithm of  their  product. 


LOGARITHMS.  14S 


If  there  be  negatiTe  and  affirmatiTe  indicea^  their  dij 
ia  to  be  taken;  or  rather  ase  the  arithmetical  complement  of  the 
B^^atiTe  indices^  and  then  add  them;  only,  in  thia  raae,  lent 
■mat  be  rejected  from  the  aam  of  the  indieea* 


EXAMPLE  I. 
M  nhiply  278  by  16. 

V^^M^X  ^®        '^f-    3.44404* 
Factora|     16        loi.    1.904190 

Prodnct    4448        log.    3.648165 

EXAMPLE  IL 

Mtthipiy  17.8, 0.4,  and  0.0065  together. 

117.8  log.        1.2.50490  or  1.950490 

Faetora  I  0.4  log.    ^1.609060        9.609060 

J  0.0065      log.    —3.819913        7.819913 

Prodact     0.04698    log.    —9.665393        8.665393 

TO  PBRFORH  DiTiaiON  BY  LOOARITHMa. 

RULE. 

Subtract  the  logarithm  of  the  diviaor  fr^m  the  logarithm  of 
the  diTidend,  the  remainder  is  the  logarithm  of  the  quotient. 

EXAMPLE  I. 

Diride  95768  by  364. 

DiYidend      95768        log.    4.411081 
Ditiaor  364        log.    9.561 101 

Qootient   70.7919        log.    1.849980 
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EXAMPLE  IL 

DiYide  8.43  by  .96. 

Dividend      8.42      log.      0.93531S 
Divisor  .96      log.  —1.982371 

Quotient     8.771       log.      0.943041 

TO  PERFORM  PROPORTION  BT  LOOARITHM8. 


RULE. 

Add  the  logarithm  of  the  second  and  third  terms  together, 
and  anbtract  tiie  logarithm  of  the  first  term  from  the  som ;  the 
remainder  is  the  logarithm  of  the  fourth  term,  or  answer. 


EXAMPLE. 

If  497  yards  of  cloth  cost  J^287 ;  what  will  389  yards  cost  P 

As  497  log.  2.696356 
is  to  389  —  2.589949 
80  is  287       —       2.457882 


5.047831 
2.696356 


To  ^§224.633  2.351475 


TO  PERFORM  INVOLUTION  BY  LOGARITHMS  ; 
THAT  IS,  TO  RAISE  ANT  NUMBER  TO  ANY  POWER. 


RULE. 

Multiply  the  logarithm  of  the  given  number  by  the  index,  or 
ex|)onent  of  the  power;  Uie  product  is  the  logarithm  of  the 
power  required. 


LOGARITHMS.  14^ 

EXAMPLE  L 

What  ii  the  square^  or  second  power>  of  39P 

Given  number  39,       log.     1.591065 
Expou.  of  pover  2 

Square      1531  3J82130 

EXAMPLE  II. 

Wbat  it  the  hnndredth  power  of  1.05. 

Given  nambef  1.05,       log.    0.0211893- 
Expdn.  power  100 

Himdredth  power    131.513        2.1189300 


TO  PERFORM  EVOLUTION,  THAT  IS,  TO  EXTRACT  AMY 
PROPOSED  ROOT  BT  LOOARITHMS. 


RULE. 

Divide  tbe  logaritbra  of  the  given  number  by  the  exponent 
of  the  power,  the  quotient  is  the  logarithm  of  the  root. 

If  the  given  number  be  a  decimal,  and  the  arithmetical  com- 
plement of  the  native  index  used,  prefix  1  to  that  index,  for 
the  square  root;  §  for  the  cube  root,  &c. 


EXAMPLE  I. 

Required  the  square  root  of  2  ? 

# 

Given  number  2,         log.    0.801030 
Squaieroot  1.41421  \  =:  0.150515 


EXAMPLE  II. 
Required  the  enbe  root  of  6751969  ? 


I4C  PIOOUMION* 

GiTen  namber    0751369,     log.  6.829S86 
which,  diTidedby  S»  t^tes  2.976408 

the  k^;mrithm  of  189,  the  root  reqniredl 


PROGRESSION. 


Wbcn  m  rank  or  oeries  «f  MMhof  omfiflaiftr  «r  dtfiooooty  a 
coflunon  diffisreiiee,  it  forms  an  arithoielical  progreosioB;  Am, 
1, 3, 3»  4,  A,ii,  mmI  1,  d«4»,  7, 9,  Ac«.  !■»  owlhaiotionl  progres- 
sioiio.  lo  tkejfrii,  the  oominoB  differeaef  m  1;  ftMf  in  tM  ae- 
#md,  it  it  3*. 

In  every  erithnetical  progrenioa  thare  ere  five  diflferent  per- 
tidihrs  coDoemed ;  viz. 


1.  The 

2.  The  fcreeteet  term. 

3.  The  number  of  terme. 

4.  The  eommon  diAreeee. 

5.  The  somofall  the  terms. 


THE  LEAST  TEftM,  THE  GEEATBST  TERM,  ANB  THE  NUMBER  OF 
TERMS  BEING  OITEN,  TO  FIND  THE  SUM  OF  ALL  THE  TERMS. 


RinjE. 

Multiplv  ttw  inm^ef  the  greeteift  mai  leeeetems  by  half  the 
number  of  lerme,  or  by  the  wMe  jmnibev  ef  4ems,  and  divide 
the  product  by  3,  which  will  give  the  sum  required. 


•^•■■^pi^"Nw«»« 


*  Wben  the  prof  rettion  coasUti  ooly  of  tkne^  of  f^ur  ttrmi,  it  i« 
ooanoaly  called  an  arithmettesl 
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EXAMPLE. 

TIm  liritlemoritt»rithmetkmlMrie8is9,{h6l8atI6,and 
Ih^miniWroftenMS:  required  the  Bum  of  the  mtim? 

Jttati  term,    Qreatest  term,    Smn,    Ha{ftmmb.  termtp    Sum  mriu, 
2         +       16    =     18     X         4        =        72 

2.  The  leaftt  term  is  5,  the  greatest  905«  and  the  nnmber  of 
Usnoi^  11 ;  refoned  the  mm  of  aU  the  terms  f 

3.  The  first  term  is  4^  the  last  800^  and  the  number  of  terms 
40;  required  the  som  of  all  ^  terms. 


CASE  II. 

THB  LEAST  TBRM,  THE  ORBATBST  TBRM,  AND  THB  MUM' 
BBB  OF  TEEMS  BBING  GIVBN,  TO  FIND  THE  60M1I0K 

BIFrBBBNCB. 


RULE. 

Subtract  the  least  term  from  the  greatest,  then  ditide  the 
mainder  by  1  less  than  the  number  of  terms :  the  quotient  irill 
be  the  common  difference. 


EXAMPLE. 

The  least  term  is  5,  the  greatest  term  27,  and  the  number  of 
terms  12:  required  the  contmon  diflhrence? 


Qvmtut  term,    Uut  l«m»    diff,    «mm&.  Urvu  iMt  aiMy    com-  i^ 
27      —      5=22^-        11  s2 

2.  The  least  t«m  is  8,  the  greatest  term  17,  ind  the  number 
of  terms  8;  required  the  common  dilSerenceP 


CASE  III. 

THE  OEEATEST  TEEM,  TOE  LEAST  TEEM,  AN.H  THB  COMMON 
niFFEEENCE  BBIN«  OITBN,TO  FIND  THB  NUMBEE  OF  TEEMS. 
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RULE. 

'  DitU^  the  diffinreiice  between  the  greatest  and  (east  tenu  br 
the  commoii  diflerence;  add  1  to  the  quottent,  and  the  sum  wife 
be  the  Dumber  of  terms. 


EXAMPLE. 

i  4  * 

The  least  term  is  4,  the  greatest  39^  and  the  eommoD  differ- 
ence 5 ;  required  the  number  of  terms  ? 


OfeaUst  ienHf   leatt  term^    difl        «««.  dijf,    ^uotiaU,  mm.  term. 

39    —    4     =    35     -5-5     =    7  +  1     =8 

9.  The  least  tenn  6,  the  greatest  €0,  and  the  common  differ- 
ence 3  :  required  the  number  of  terms? 


.  CASE  IV. 

THE  ORBATE8T  TBBH,  THE  COMMON  DIFFEREMCE,  AND  THE 
NUMBER  OF  TERMS  BEING  GIVEN,  TO  FIND  THE  FIRST 

OR  LEAST  TERM. 


RULE. 

Multiply  the  number  of  terms,  minus  1,  by  the  common  dif- 
ference, the  product,  subtracted  from  the  greatest  term,  leaves 
the  least. 

EXAMPLE. 

The  greatest  term  is  60,  the  eommou  diflerenoe  3,  and  the 
number  of  terms  19 ;  xequired  the  least  term  ?  - 

(19  ^  I)  X  3  =  54;  then  60  —  54  =:  Gleastterm. 


CASE  V. 

THE    NUMBER   OF  TERMS,    THE  COMMON  DIFFERERCE,  AND 

THE  SUM  OF  ALL  THE  TERMS  BEING  GIVEN,  TO  FIND 

THE  FIABT  OR  LEAST  TERM. 
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RULE. 

Divide  the  snm  of  aH  the  terras  by  tiie  uamber  of  terns,  and 
iirom  the  qaotient  sabtract  half  the  prodact  of  the  eowMin  dif- 
ftrenoe,  multiptied  by  the  nnmber  of  tenns,  mkms  I,  the  re- 
mainder is  the  first  term. 


EXAMPLE. 

The  number  of  terms  is  11,  their  snm  is  154,  and  the  eom- 
moQ  difference  is  2 ;  required  the  least  term  ? 

154  -f.  11  =  14 
(11  —  1)   X     2  =:  10 

r - 

diffl   4  least  term. 


CASE  Vf. 

THE  LEAST  TERM,  THE  NUMBER  OF  TERMS,  AND  THE  COMMON 
DIFFERENCE  BEING  GIVEN,  TO  FIND  THE  GREATEST  TERM. 

RULE. 

Subtract  the  common  difierenee  fi^ora  the  product  of  the  num- 
ber of  terms,  multiplied  by  the  common  difierenee;  the  remainder^ 
added  to  the  first  term,  gives  the  greatest  term. 


EXAMPLE. 

The  least  term  is  6,  the  number  of  terms  21 « and  the  common 
di^rence  3 :  required  the  greatest  term  ? 

21   X  3  =  63  —  3  =  ea  +  6  =  66  greatest  term. 


As  the  foregoing  cases  comprehend  the  questions  that  most 
eamnumfy  occur  in  geometrical  progression,  it  was  thought  un- 
necessary to  insert  the  other  cases  in  v>ords  ;  they  are,  there- 
fore^ given  in  the  form  of  Algebraic  Theorems,  which  may  be 
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midenrtood  (or  Iraiislated  into  words)  by  those  who  are  ac- 
quainted with  the  common  signs  that  are  employed  in  Algd^ra*. 

Let  a  represent  the  first  t^m. 
X  ■    ■  the  last  tarm. 

d  ■  the  common  diffnrenee. 

ft  ■  the  number  of  terms* 

s  —  the  sum  of  the  series. 


7.  Gi?en  n,  s,  and  x,  to  find  a. 

fi 

8.  Given  d,  s,  and  »,  to  find  a. 

a  =  V{\d  +  »y  —  %d$ 

9*  Given  a,  n,  and  s,  to  find  s. 


10.  Given  d^  »>  and  #«  to  find  X* 

ft 

11.  Given  a,  d,  and  t,  to  find  «• 

13.  Given  a,  n,  and  «,  to  find  d, 

a       ■■■      ■  '  i     X   -^ 
n  ^    1  ft 


*  To  eaplftia  the  nicthodt  of  obttiaiog  tiM  foUovteg  Thcsmn*  as 
w«U  Si  thoM  io  geoBctrical  progrcftioB^  belong!  nitker  to  Algebra  than 
to  Aritbmetic;  tbej  are.  tberefore,  purposely  omitted  in  tbit  work^ 
which  only  cmbracee  tabjectt  immediately  eonnected  with  dfitkm^tie. 


nooKsmatii  ui 


IS.  GiTOi »,  $,  and  c,tt  ftid  A 


14.  Gi««a«,i^«Hlx,t»fiil<f. 

d-  f«  +  •)   X  (*  -  •) 
-      -     (•  +  «) 


15.  Girea  c» «,  and  X,  to  find  «. 


«iM»i 


m  +  X 

16.  Giren  ff>  if>  and  f,  to  ftri  «• 

»  s  iti  .-  •  +  '/(id  ^  my  +  Kl$ 


17.  Giren  d,  f ,  *Dd  «,  tp  iiid  « 


18*    Givan  #,  d,  and  X,  16  iiad  #. 

_  «+JLv  (g  —  •)  -f  d 

s J— X  J 

19.  GWen  a,  d,  and  ii«  to  find  t. 

5  «  [3a  +  (n  -  I)  X  cO  X  J 

90.  Given  d,n,Bais,%^iB(iu 

#  =  [?«-  (»  -  1)  X  J]   X  1- 
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EXERCISES. 

1«  Required  the  sum  of  an  «ritlimetioal  series^  consistiog  of 
100  terms;  the  first  term  heihg  3,  and  the  common  difference 4? 

2.  The  first  term  of  a  decreasing  arithmetical  series  is  490, 
the  common  difference  S,  and  the  numher  of  terms  SO;  Quired 
the  sum  of  the  series'^ 

S.  The  greatest  term  of  a  decreasing  arithmetical  series  is 
23,  the  common  difierence  {«  and  the  numher  of  terms  39 ;  re- 
quired the  sum  of  the  series  P 

4.  The  snm  of  an  arithmetical  series  is  14S20,  the  first 
term  0,  and  the  last  297 ;  required  the  numher  of  terms^  and 
common  difference  ? 

5.  The  last  term  of  an  arithmetical  series  is  505^  the  first 
5,  and  common  difference  5;  required  the  sum  of  the  series,  and 
nnmher  of  terms  P 

6.  A  person  agrees  to  pay  a  deht  in  a  year,  by  weekly  pay- 
ments; to  pay  Is.  the-first  week, 2s.  the  next,  3s.  the  next.  Sec. 
required  the  debt,  and  last  payment  P 

7.  How-  mai^  strokes  do  the  clocks  of  Venice^  which  go  on 
to  34  o'clock,  strike  in  a  day  ? 

8.  A  trader,  while  he  continue<l  in  business,  spent  £4680» 
The  first  year  he  had  spent  £^0,  and  he  had  increased  his 
expenses  yearly  by  £12.     flow  long  was  he  in  trade  P 

9.  A  trader  spent  £G0,  the  ninth  year  he  was  in  business ; 
his  expenses  had  yearly  increased,  during  that  period,  by  an 
equal  sum,  and  were  in  all  £432.  What  did  ne  spend  the 
first  year,  and  what  was  the  yearly  increase  P 


V. 
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GEOMETRICAL  PROGRES- 
SION, 


ITIThen  a  rank,  or  series  of  nnmbers,  increase  by  the  same  mui- 
iiplier,  or  decrease  by  the  same  divisor,  they  form  a  geometri- 
cal progression*.  Thus,  2,  4,  B,  16,  S'i,  64,  &c.  is  an  increa- 
sing geometrical  progression,  in  which  the  common  multiplier  is 
S.  The  first  and  last  terms  are  usually  called  the  extremes, 
and  the  constant  nmltiplier  the  ratio. 

In  every  geometrical  progression  there  are  five  diflPerent  par- 
ticulars concerned :  viz. 

1.  The  least  term. 

2.  The  greatest  term. 

3.  The  number  of  terms. 

4.  The  common  ratio. 

5.  The  sum  of  all  the  terms. 

Any  three  of  these  being  given,  the  other  two  may  be  found. 

As  questions  in  geometrical  progression  are  most  easily  per- 
formed by  Logarithms,  and  can  only  be  performed  by  those  who 
have  acquired  a  knowledge  of  the  first  principles  of  Algebra, 
the  theorems  for  solving  most  of  the  oiaes  aie  here  inaested,  in 


*  I.  If  the  prof^resBion  consist  of  three  terms,  theprcdnet  of  the  two 
extreiMt  i%  equul  to  the  square-.oi  t\k^  mean  term.  Exsmple;  4,  8,  j6, 
is  a  |eometrical  progression;  therefore,  i6x4=8^. 

9.  If  it  consist  of/ow  terms,  the  product  of  the  two  extremes  is  equal 
to  the  prodnct  of  the  two  means.  Example:  4,  8,  l6,  32^  is  a  geome- 
trical progression  ;  therefore,  39 X4:?l6x 8. 

3.  In  a  geometrical  progression  consisting  of  any  number  of  terms, 
the  product  of  the  two  extremes  is  equal  to  the  product  of  any  two 
terms  that  are.equally  distant  from  them,  or  to  the  t^quarc  of  the  mean 
term,  when  the  number  of  terms  are  odd/  Example  :  l^t  Ihe  prog,  be 
9,  4,  8,  id,  33,  64,  188  S  then  198XS=l6«=i56=39X8. 


154  GEOMETRICAL  PROGRESSION. 


M  con  vement  m  manner  as  posrible,  for  the  logarHluBical  prt^eeaa^ 
wben  they  are  very  laboriona  to  lolYe  by  any  other  means. 


Lei  a         repreoent  the  least  tern. 
«       ■  the  greatest  term. 

— —  Aa  oommoQ  ratio. 
"—  the  nomber  of  terms. 


M 


*        ■  the  sum  of  the  series. 

i^»'  the  logarithm  irfany  letiSK. 

THEOREMS. 
I.  Given  m,  x,  and  r,  to  ind  «• 


'-     — ~r    or      — T    +* 


fwi   ^     j;:^] 


S.  Given  «« r,  and  M,  to  find  «• 

r3i 


#=£aX 


3.  Given  n^  r,  and  x,  to  find  «• 


r;;— 1      X 

r 


'=^-=1  ><  ;33i 


4.  (iivena,«»and»,  tofindi. 


•.I  /• 


•Vf- 


5.  Given  n,  r«  and  «^  to  find  a. 


1 


«=  fSrHl    ®'  W-  «=slog. «.  —log.  r.  X  (n — 1) 


OEOMfiTRICAL  PROGRESSION. 

a  GiTen  r^  #,  and  X,  to  fiad  «• 

If  ac  jcr  —  [#  X  (r— 1)  ] 
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7.  6if  en  r,  s,  and  »>  to  find  a* 


«  =  *  X 


r  ^1 


8.  CUven  a^  r^  and  »« to  find  X. 

«3Bar^»    ,  or  log.  xsslog.  r  x  (n-l)  +  log,  m. 


9.  GWen  a,  r«  and  #^  to  fiiid  jft 


^x(r^l)  + 

r 


10.  Giren  r,  s,  and  n,  to  find  x« 

r  —1  ..^, 


»=s 


11.  GWen  a>  X,  and  i,  to  find  r. 


r= 


f-*X 


12.  Ghren  a^  x,  and  n,  to  find  r. 

^    a.  «— 1 


IS.  GWen  a,  n,  and  «,  to  find  r . 
r=:  v«x(r-l)+. ^ ,^  ^_ ^^  r>x(r>l)4.a]~lo(ir^ 
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14.  Given  a,  r,  and  x,  to  find  n. 


log.  r 


15*  Given  m,  r,  and  $,  to  find  n. 


„  =  log.  [^x(r^l)-ha]-log 

log.  r 


16.  Given  a,  $,  and  x,  to  find  n. 


us  log-  JT-log.  g  ^j 

log.  (*— «)  —  (log.  *— Jt 


17.  Given  r^  t,  and  ar,  to  find  n. 

us  log'  J-lof  [(J^r-^f)  X  (r-1)]  _j_j 

log.  r 


The  aboye  theorems  comprehend  the  greatest  number,  and 
the  most  nsefiil  cases,  in  geometrical  progression. 


EXAMPLE  I. 

The  least  term  2,  the  greatest  356,  and  the  ratio  2,  of  a  geo- 
metrical progression,  required  the  sum  of  the  series  P 

Here  a=A,  xs256,  and  rs;:8 

ByTheweml.         x^  256 

r=      2         . 

—      or  «— a  :a  254  ^t- 

»r=:  512  JZX  =  n^     "=    ^* 

us      2  X  =+256 

xr-^ass  510      s  Sum  of  Series. ...     510 

•  ^^^^^^^^   ^^^^^^ 

r-lss     1 


! 
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EXAMPLE  II. 

Required  the  last  term  of  a  geometrical  series,  eonsistiog  of 
14  terns ;  the  first  term  being  2  and  the  common  ratio  2P 

Here  a  =:2,  r  =  2,  and  n  =  14,  to  find  x. 
By  Theorem  8.  x  =  Log.  r  x  (»— 1)  +  log.  m, 

log.  off,  or   2=0.301030   or  2  =8193 
(tt-l)  13  =  13  2 

3.913390     Ans.  16384 
lo^.  a,  or  2  =  0^01030 

Answer  x  =  16384  =  4.2144^ 


EXERCISES. 

1.  The  least  term  of  a  geometrical  series  is  10,  the  greatest 
term  10000,  and  the  ratio  6;  required  the  smn  of  the  series? 

2.  A  fir  plant,  which  weighed  4  oz.  ayoirdnpois,  increaasd  to 
triple  the  weight  each  year,  how  much  did  it  weigh  at  the  end 
ofthe  7th  year? 

3.  Required  the  last  term  and  the  sum  of  a  geometrical  series, 
whose  first  term  19  1,  common  ratio  2,  and  number  of  terms  167 

4.  Required  the  sum  of  a  geometrical  series,  consisting  of  20 
terms;  the  first  term  being  1,  and  the  las-t  524288? 

5.  The  sum  of  a  geometrical  series  is  1048575,  the  comm<9i 
ratio  2,  and  the  number  of  terms  20;  required  the  last  term  ? 

6.  Required  the  sum  of  a  geometrical  series,  decreasing  to 
infinity,  whose  greatest  term  is  1  and  common  ratio  2F 

7.  Suppose  8  hogs,  left  on  a  certain  island,  increase  fourfold 
each  year;  in  how  many  years  will  their  number  amount  to 
131072? 

8.  Suppose  6  hogs,  left  on  a  certain  island,  to  multiply  so  as 
to  amount  to  3188646  at  tlie  end  of  12  years;  at  what  rate  did 
they  multiply  ? 
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9.  If  the  posteriW  of  Noah^  which  consisted  of  6  persons  at 
the  flood,  increased  so  as  to  dooUe  th^  number  in  90  yean; 
how  many  inhabitants  would  there  be  in  the  world  3  years  be- 
hit  the  death  of  Shem,  who  lived  509  years  aft^  the  flood  f 


PERMUTATION  AND  COMBI- 
NATION*. 


The  difiereut  orders  in  which  qnantities  can  be  arranged,  are 
called  their  yermuMion$.  Thus,  tlie  permutations  which  the 
three  letters,  a,  b,  c,  admit  of,  when  taken  two  and  two  togc^ 
ther,  are  six,  viz.  ab,  ha,  ac,  ca,  be,  tb. 

The  combinationi  of  qnantities  are  the  different  coUectimis 
that  can  be  formed  out  of  these  quantities,  without  reg^ardisig 
the  order  in  which  the  quantities  are  placed.  Thus,  ab,  ac,  be, 
are  the  combinations  which  eaa  be  formed  of  the  letters  m,  b,  e, 
when  taken  two  and  two ;  for,  though  ab  and  ba  are  difliemt 
permuiations,  they  form  the  same  eombination* 

Let  M  =  any  given  number  of  quantities,  the  nomber  of  per* 
mutatitms  which  can  be  formed  out  of  these  is  =1  x^xS,  &c. 
continued  to  n  terms,  when  the  artides  are  all  diflferent 

EXAMPI^E. 

How  many  permutations  does  the  letlers  a,  b,  c,  d,  e,/,  ad- 
mit of  P 

1  x3xdx4x5x6;=;7$0  Answer. 


* 

1  ^^^^f*  •rithmetical  sod  geometrical  progrenioD,  there  are  maay 
other  kiodf  of  Knef .  If  the  sritbiseUcal  series,  J,  S|,  a,  4, 5, 6,  &€.  be 
soceessirely  added  together,  another  series  wilt  arise,  which  i»  called  a 
•eriet  of  triangmlar  Damhers.    If  the  scries,  i,  3,  (5,  ^c.  of  trSaagalar 
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The  mnnber  of  permatatioiiB  that  can  be  formed  out  of  n 
quantities,  taken  two  and  two  together,  ia  nxii— >1;  taken 
three  and  three  together,  is  n^n — 1  Xn— 2, 

The  nnmber  of  cambhmiioM  that  can  be  formed  out  ofji 
things,  taken  two  and  two  togeliher,  is  n  x   -;  taken  ttoe 

nnditoee  together,  ia    nX*"^  ■    X  **'■■■  • 

It  appears,  from  the  above  theorems,  that  there  are  twice  as 
many  pernmf  «<tons  in  any  nnmber  of  qnsntities,  as  there  are 
eamoinationM,  when  taken  iwo  and  itco ;  six  times  as  inaiiy» 
when  taken  three  and  three,  &e. 


EXABfPUB. 

How  many  ways  nmy  a  party  of  3  men  be  drawn  ontiram  a 
esnpauy  eiaO  men? 

Here  n  =s  50 

Therefive  50  x  1^  ^  ^  an  lOfiOOmya. 

f  M 

The  varieties  of  one  or  more  articles,  not  restricted  to  onw 
particular  nnmber  that  may  be  chosen  from  a  given  quantity,  m 
sometimes  called  EUction. 

The  number  of  elections  is  as  2"— 1^  if  «  rejn'esent  the 
whole  nnmber  of  articles. 


EXAMPLE. 

How  many  quantities  is  it  possible  to  weigh,  at  one  opera- 
tion, with  5  weights,  without  usmg  any  of  them  as  back  weights. 

Here  2»^1  =  31,  the  answer. 


mittben  be  added,  the  rami  i,  4,  lO,  ace.  are  called  p^nmu'^;  attmAfff. 
If  the  aeriet  of  pyramidal  nnnabvra  be  added  in  a  similar  manner,  an. 
otbcr  acriea  ia  obtained,  and  lo  on,  without  limitation. —Theie  aeriet 
are  denominated  ignratc  nnmbera. 
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V 

EXERCISES. 

2.  How  many  combinations  of  5  letters  in  10? 

3.  How  many  elections  may  be  made  from  24  letters  of  the 
«^babet? 

4.  How  many  combiilations  can  be  made  with  5  letters  out 
of  the  26  of  the  alphabet  ? 

5»  How  many  changes  can  be  rung  with  4  bells  out  of  8  ? 

6.  How  many  yarieties  are  there  in  the  stops  of  an  organ  that 
\a»  S  sets  of  pipes  ? 

7.  In  how  many  different  <nrders  may  a  party  of  12  men  be 
placed^ 

8.  In  how  many  different  orders  may  a  gardener  plant  3  elms, 
4fir8, and5  oaks? 

Those  who  wish  to  see  the  doctrine  of  combinations,  perma- 
tattons^and figurate  numbers,  &c.  fully  explained,  may  consolt 
Simpson's  Algebra,  Emerson's  Treatise  on  these  subjects,  or 
Dodson's  Matb^atical  Repository* 


COMMERCIAL  ARITHMETIC. 


Before  the  student  commences  the  study  of  Arithmetic,  he  should  he 
wdl  acquainted  with  most  of  the  following  Tables;  but  psrticnlariy 
b^ore  he  enters  on  the  study  of  Commerciai  Arithm«tifi* 


TABLES  OF  MONEY,  WEIGHTS,  AND  MEA- 

SURES. 

Sterling  Money. 


FartluDgs. 
4  =: 


48 


Penny. 
1 


12  = 


ShiUing. 


Troy  Weight.   For  Gold,  Silver ,  Jewels^  and  Liqucrs. 


Grains. 
24  =s 

dwt. 
Pennyweight 

oz. 
Ounce. 
1 

480 

20  s 

Pound. 
I 

5760 

240 

12  = 

In  Scotland,  gold  and  silver  are  weighed  by  the  Troy  ounce  i 
pound;  but  the  ounce  is  divided  into  16  drt)fi8>  and  *^^«^opinto 
80  grains,  A  lb.  Troy  =:  .822622  lb.  Avoirdupois  =  .756302  lb. 
Scots  Troye.  W 
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Apothecaries  Weight,  For  compounding  Medicines. 


Crniaa. 
90  «: 

ACT. 

Scruple. 

1 

dr. 
Dram. 

1 

60 

3  = 

oz. 

Oaaoe. 

1 

480 

u 

8  = 

lb. 

Pound. 

I 

5760 

388 

96 

13  a 

This  weight  is  the  taae  as  Troy,  though  difoentfy  divided. 


Avoirdupois  Weight.     Used,  in  England,  for  every 
sort  of  Merchandise,  except  the  abhve. 


iTroy  Gfuns. 
4371 


7003 


196056 


7849i4 


15684480 


Drwn. 

1 

OoBoe. 
1 

16  s 

356 

16  s 

7168 

448 

38673 

1793 

57d440 

35840 

PoumL 
1       iQnrter. 


38  =:     1 


113 


3340 


4  s 


80 


ewt. 
1 

30  J 


Ton 
1 


Note.  A  stonerrl41b.,  a  sack  of  flour=:3601b.,m  barrel  of  floor 
=196  lb.,  m  quartern  loaf=:69i>  oz.,  a  barrel  of  candles =10  dozen,  a 
gallon  of  oil=s74-Ib.,  a  ibther  of  leadsS  pigs  of  3^  stones  each ;  at 
London,  it  is  I9^cwt,  and  at  the  mines  33^  cwt.;  a  load  of  hay  at 
LoQdons86  trusses  of  561b.  each  of  old  hay,  or  601b.  eaeh  of  new 
hay;  a  load  of  jrtraw  at  LondonssSO  tmsses  of  36 lb.  eaeh;  a  stone 
of  gbssB:5  lb. ;  a  seam  of  glasssl30  lb. ;  a  firkin  of  soap:=64  lb.; 
a  firkin  of  butter=:56  lb. ;  a  barrel  of  gunpowderi=l  cwt. ;  a  bushel 
of  salts:561b.;  a  bushel  of  foreign  salt=:841b.;  a  bushel  of  rock 
aalta651b. 

A  lb.  A¥oirdbpoSs=:1.315635  lb.  Troy  s91938  lb.  Soots  Troye. 
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IfiS 


JFool  Weight. 


Atoit. 
Ponndft 

7  = 

Clove. 
1 

Stone. 
1 

14 

2  s 

Todd. 
1 

28 

4 

2  s 

Wey. 

182 

26 

18 

«t  = 

Bade. 
1 

364 

52 

26 

IS 

2    SB 

LMt 

] 

4S68 

1624 

312 

156 

34 

13 

A  paek  of  Woo)a:2401b. 


English  Measures  of  Length. 


Inches. 


Giiiiter*4 
tink. 

1 


12 
96 
72 


198 


792 


7920 


63360 


m 


25 


100 


1000 


8000 


Foot 
1 


3r: 
6 


16t 


66 


660 


yard 
HZ 


^ 


22 


220 


5280|1760 


Fathom 
1 


ai= 


11 


110 


Pole  or 
Rod. 
I 


4s 


40 


880 


320 


Gnnter's 
chaui. 
1 


10  s 


80 


fariong 


8  ss 


Mile 
1 


A  palm=3  inches ;  a  8pan=9  inches;  a  cobit=sl8  inches;  a  pace 
=5  feet.  In  Devon,  and  part  of  Somenet,  a  pole=5  yards;  in 
Comwall,  a  pole=6  yards ;  in  Lancashire,  a  pole=s7  yards;  in  Che- 
shire and  Staffiirdshire,  a  pole=a8  yards;  in  the  Isle  of  Pnrbeek,  and 
ione  other  parts  of  Dorsetshire,  a  poJe^lS  ieet,  1  inch.  In  Ireland, 
a  pole=T  yards;  and  a  mik=2240  yards. 
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Cbth  Measure. 

2^  inches  =  1  nail ;  4  nails  =  1  quarter;  4  quarters  =  1  jard  ;  5 
qoartero^l  English  ell;  3  quarter8=l  Flemish  elii. 


English  Square  Measure. 


.  The  Irish  acre  is  to  the  English  as  49  to  dO|.  An  English  acre 
£=.7869407  Scots  acre.  The  French  arpent  is  48400  French  sqaara 
feet»449r4.409d  English  squai^  feet.  The  RonuD  tan  wm  wJMO 
Roman  square  feet. 


Tables  or 
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Wine  Measure.    For  Wine,  Spirits,  Oil,  Cider,  Perry, 

Mead,  Metheglin,  Honey,  tUc. 


8 

M 


QD 


O 


C* 


to 

II 


1 


s 

09 


CO 


^ 


^ 


06 


o 


I 


10 


C 
<0 


00 
Ok 


o 


00 


^ 


2o 


^ 


cc 


fcO 


CO 


t. 


(0 


10 

CO 


w 


40 

U 


II 


-S 


CD 


II 


SSL 


It 


CO 


10 


^? 


II 


-I. 


as 


II 


g 


1^5 


An  anker  =  10  gallons ;  a  vine  gallon  ==:=  .3792445  Scots  gallon 
=•819148936  al^  gallon;  a  barrel  of  hen*ing8=33  wine  gallons;  a 
cran  of  herring8s=34  wine  gallons ;  a  barrel  of  salmon :=42  wine  gal- 
Ions  ;  a  iNunreL  of  pitch  or  tar=31i  gallons.  Olive  oil  js  sold  by  the 
ton  of  2|6  sallovs ;  pork  wins,  by  the  pipe  of  138  galloiis ;  lisboa,  by 
the  pipe  of  140  galloBs;  Madeira,  b^  the  pipe  of  IIO  gallons;  dhory. 
by  «Lb  pq»e  of  lao  gaBoBs ;  Vidonia,  by  the  ptp«  of  120  galldns. 
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Ale  and  Beer  Measure.    For  Malt  Uguars, 

Vinegar,  tCc. 


Solid 

inches. 

35|s 

Pint. 

I 

Quart 
1 

70}. 

3= 

Gallon. 

1 

282 

8 

4= 

Fir- 

kin. 

I 

2397 

68 

34 

8+= 

Kilder- 
kin. 
1 

4794 

136 

68 

17 

2= 

Barrd. 

1 

9588 

272 

136 

34 

4 

2  = 

Hogs- 
head. 
1 

14382 

408 

204 

51 

6 

3 

u= 

Butt 
1 

38764 

816 

408 

102 

u 

6 

3 

2   zz 

The  beer  measure  in  London  was  9  gallons  to  the  firkin,  36  gallons 
to  the  barrel,  and  54  gallons  to  the  hoffshead;  and  the  ale  measure,  8 
ndlons  to  the  firkin,  32  gallons  to  tne  barrel,  and  48  gallons  to  the 
hogshead.  But  by  Aet  43.  Geo.  3.  cap.  69.  the  barrd  of  beer,  or  ale, 
add  by  the  common  brewers  of  Great  Britain,  must  contain  36  gallons; 
bat  if  brewed  by  any  Tictaaller  or  retailer,  it  contains  only  34  gallott^ 
tf  in  the  table. 

An  ale  gallon=s.340896  Scotch  galIon=l. 320779  wine  gallon. 


English  Dry  Measure. 


Solid  inches. 
33.600315+  = 

Pint 
1 

Quart. 
1 

67.20063+ 

2s 

8 

Gallon. 
1 

268.80352+ 

4=: 

Ppok 

537.60504+ 

16 

§=: 

2=s 

1           .... 

^—  Bushel. 
4=      1 

2150.42017+ 

64 
512 

32 

8 

Qurter. 
1 

17203.36137+ 

256 

64 

33  1     8  = 

A  pottle  or  enaHera=s4  pints;  a  strikes2  bosiwls;  a  cooadb=s4 
bushels;  a  chaldron  of  oom=s=32  bushels;  a  wey=40  busheb;  a 
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lart—SO  hnsbeb.  A  London  chaldron  of  coaUs=96  bnahela  heapod 
lip  (each  bushel  ctotaiDing  a  Winchester  bushel  and  a  quart)  •= 
W  ewt  or  31 36  lb.  The  Newcastle  chaldron  of  coals=52i  cwt ;  IB 
London  chaldrons  =  8  Newcastle  chaldrons.  A  sack  of  coals  »=  3 
basfaeis;  a  rat  or  qaarter=9  bushels. 

A  qiHUter= 1.3416964  barley  boU=:l  b.  1  fl  1  p.  1.868  Up. 

A  quarier^l.9572983  wheat  boll=rl  b.  3  f.  3  p.  1.267  Up. 


Solid  Measure. 


SoHd  inches. 
1728 

Solid  foot. 

1 

Solid  yard. 

1 

46656 

27  s 

Solid 

mile. 

I 

254.358.061,056.000 

147197952,000 

5,451,776,000 

A  load  of  hewn  timber  = 

A  load  of  unhewn  ttmber  == 

A  stack  of  wood  = 

A  cord  of  wood  == 

A  ton  of  bale  goods  == 

A  wheat  boll  = 

A  baifey  boll  = 

A  quarter  = 

A  wine  hogshead  == 
An  ale  hogshead 


50  soUd  feet 

40    ditto 
108    ditto 

128    ditto 

40  ditto 
5.0864  ditto 
7.4202  ditto 
9.9556  ditto 
8.4219  ditto 
8.3229  di«o 


linen  yarn.— The  reel  is  90  inches  in  circomferenee :  120  threads 
3=1  cutf  12cnts^l  hank;  4  hanks^l  spindle. 

CotUm  yam.— The  reel  is  54  inches  in  circumference:  80  threadu 
=1  skein;  7  skeins=l  hank;  18  hanks=l  spindle. 

Paper. — 24  sheets=l  quire;  20  quire9=l  ream ;  2  ream8s=l  bun- 
dle; iOreanis=l  bale. 


Time. 

Seconds. 
60= 

1 

Minute. 

1 

Hour 

1 

3600 

60= 

Day. 

r 

86400 

1440 

24= 

Common 

civil  year. 

1 

31,536,000 

525600 

8760 

365= 
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Abo— a  week=7  days;  a  iiionth=4  weeks;  a  year=13  momht  aad 

1  day,  or  52  weeks  1  day. 

Leap  year=s:S86  days;  mean  Julian  year£=365  days,  6  hours;  mAn 
year=365  days,  5  hours,  48'  48";  sidereal  year=365  d.  6K  V  MT; 
a  iunatHMi,  or  lanar  synodtcal  niontht=29  d.  12  h.  44^  S''.  Tlie  citU 
year  is  dirided  mto  the  ibUowin^  12  eivil,  or  calendar  monUw : 


days. 

January 31 

„  ,  C  in  common  years  28 

February  jinjeap  years  ..   29 

March    31 

Aprtt 30 

May  ^ 31 

Jane 30 


days. 

July    31 

August 31 

September SO 

October  ....•..•••••.•••  31 

November •....  M 

December  «««•••  ••••««««  31 


Thirty  dcyt  1m?c  Septeaiber, 
Afril,  i«ac,  wid  November : 
February  twcnty-eif  ht  alooe. 
And  all  the  rest  ha?«  tbiHy-«ae. 


SCOTS  WEIGHTS,  MEASURES,  &c. 

Scots    Troye    Weight.      For   Meal^    Butcher- Meat, 

Ilempy  Iron,  Xc. 


Eng.  Troy 
Grains. 
'      29}  a 

Drop* 

1 

Ounce. 

1 

476 

16= 

Pound. 

1 

7616 

256 

I6z= 

Stone. 

1 

121856       4096  {  256 

16= 

200  lb.  Scots  Troye  is  reckoned  =:  a  barrel  of  bacon,  beef,  butter, 
honey,  and  ashes;  a  la8t=:12  barreb. 

Trone  weight  is  much  used  for  home  productions;  as  butter,  cheese, 
&c.  but  is  different  in  ahnost  every  town.  At  Edinburffh,  it  steads 
thus:  29|  English  Troy  Grains  :r  1  drop,  1^  drops  s=  1  ounce,  20 
o|ince8=:l  lb.,  161br::l  stone. 

A  lb.  Scots  Troye  r=  1.8222221b.  EngKsh  Tray>s  1.0676891b. 
Avoirdupois. 
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Scots  Measures  of  Length, 


knches. 

Gaaler't 
link. 

1 

A  foot=  1.344066  link. 

Eng.  foot. 

12 

nh^ 

Ell. 
1 

6= 

■ 

• 

371 
223i 

4i 

SA= 

Pallor 
Rood. 
I 

• 

25 

184 

Gunter's 
chain. 

1 

8924 

100 

74| 

24 
240 

•  4= 

i 

furlong 
1 

8928 

1000 

744 

40 

10  = 

Mile 
1 

71424     8000  1 

.5952 

1920 

320 

80             8   =: 

A  Scots  inch=l-rVr  English  inch :  if  we  do  not  regard  this  difier- 
ence,  but  reckon  the  chain =74  English  feet,  then  a  lii£=8J4  inches; 
afoot=l^|  link;  an  ell=3TV  feet=37  inches;  a  rood=^l^  feet=: 
S23  inches;  a  farlong=740  feet=8880  inches;  a  mile=5920  feet= 
71040  inches. 


Scots  Square  Measure. 


1 

Eng.  inches.  Gunter's 

link. 


■ 


79Aio»»  — 


'TTYTT 


144 


1383*' 


TT 


49818  • 


TT 


79709l4j^ 


1992729^ 


79709184 


1 


17* ' 


625 


10000 


English 
foot. 
1 


S45i| 


5535W 


25000  I  13838| 
100000  i  553534 


A  Scots  acr^.s  1.2707438 

English  acre« 
A  square  foot=:  1 .80656723 

square  link. 


Ell. 
1 


36= 


576  . 


1440 


5760 


Pall. 
1 


16= 


40 


Gunter^fl 

chain. 
1 


160 


2*  = 


10 


Rood. 
1 


4= 


Acre 
1 


N 
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When  the  Soots  chain  is  reckoned  onlj  74  English  feet;  tii^i  s 
square  link  =  78^  inches;  a  foot  =  HHt  linl^;  ^  ^^^  =  ^-rrV 
feet  =  1369  inches;  a  fall  =  34St  feet  =»  49384  inches;  a  chain 
=5476  feet  =  788544  inches;  a  rood  =  1S690  feet==197IMO 
inches;  an  acre  =  54760  feet  ~  7885440  inches.  The  acfe»  foniid 
hy  using  a  chain  of  74  feet,  is  593^  square  feet  ^  1  fall.  S5^  eUs 
less  than  the  true  Scots  acre;  or,  if  a  field  containing  a  %ne 
Scots  acre  be  measured  by  a  chain  of  74  feet,  it  inll  amount  to 
101084.^^  square  links,  ^  1  acre,  1  felt  96{4ft  ^^»  which  is 

XT— -of  the  whole,  above  the  true  content. 


Scots  Liquid  Measure* 


Solid  ia- 
vhes. 


Gill. 
1 


4ta«*i 


MM 


25tWt 


5i«; 


v<r 


lOS^lV 


ao64*i- 


■ttrttoa 


SWtVt 


4=s 


8 


16 


rtaih 


32 


128 


Mutch 
kin. 
1 


2s 


8 


32 


Cho- 
pin. 
1 


2= 


4 
16 


Pint. 
1 


2= 


8 


Qnart. 
1 


4== 


Gallon.! 
1     I 


The  standard  pint  contains  55  Scots  Troye  ounces  of  river  water. 
The  ate  pint,  in  common  use,  and  other  ale  measures,  generally  hold 
-i^-  part  aoove  standard.  In  chaiging  the  duties  on  the  species  caDed 
twopenny  ale,  36  English  gallons  are,  in  practice,  allowea  for  the  bar- 
rel, and  12  Scots  gallons  are  reckoned  equal  thereto ;  which  makes 
the  pint=105^  solid  inches.    There  is  no  Scots  hogshead. 

A  Scots  gallon=:3J5Sl091  wine  gallons,  r=:2.933447  ale  gallons. 

A  Paris  pint^48  Paris  cubic  inches.    See  page  177. 
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Scots  Dry  Measure.    For  Wheat,  Beans,  Pease,  J^, 

Salty  and  Grass-seeds. 


Solid  inches. 


137 14« 


M9m 


Pint. 
1 


m 


^\ 


«1^,% 


8789H 


140629;^ 


Lii 


m  T' 


4=: 


31 1 


85 


1360 


16 


64 


Peck. 
I 


4s 


16 


1024  I  256 


Firiot. 
1 


4= 


64 


Bon« 
1 


16= 


A  wheat  boU9.51090a3  qtta]ier=*4  bush.  0  peeks,  5385  pinta. 


For  Oats,  Barley,  and  Malt. 


Solid  inches. 

Pint. 
1 

lippie. 

900{4U 

ut= 

Pedc. 
1 

4s 

801VWt 

7i 

4:^ 

Firiot. 
1 

«»»ilt 

SI 

16 

B4A 

1 

13888^ 

1S4 

64 

16 

4s: 

ChaUer. 
1 

iM14tAV 

1984 

1094     256 

64 

16= 

Hie  hanel  for  spplee,  herf,  end  pork,  was  6  gallans,  the  herring 
Uffrel  8i  giflons^  the  salmon  barTel=slO  gallons. 
An  oat  boil=.7453251  qnarter«:5  bash.  3  p.  13.606  pints. 
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Orkney  Weights^    For  Barley i   Oats,  Meal,  Afaif, 

Buttery  and  Oil. 


Scote  Troye. 
st.    lb.    oz. 

0  : 

I  : 

4= 
:  0 

1  : 

14 

11 

:  4 

:  0 

270  c  0  :  0; 


Avoirdupois. 

lb 

iif* 

Mark. 

1 

. 

1.3596= 

Setteen  or 
Lyspimd. 

dS.6306 

34= 

195.7836 

144 

6  = 

4698.8165 

3456 

144 

Meil  on  tbe 

malt  pnndlar 

I 


24  = 


Chald< 
or  last. 


The  shdider  of  Barley,  in  Orkney ,  measures  at  Leitb  from  18  to  20 
bolls.  Barley  is  sometimes  reckoned  by  the  barrel,  which  is  no  certain 
measbre ;  bat/ in  general,  the  ehaUer  of  barley  Is  reckoned  29  or  SO 
barrds. 

Butter  and  oil  are  generally  reckoned  by  the  barrel,  and  should 
weigh  6  lyspunds  and  16  marks,  or  12f  stones  Scots  Troye.  The 
butter  is  packed  up  in  half-barrels,  which  hold  32  Scots  pints. 


Shetland  Weights.     For  the  same  Commodities  as  m 

Orkney. 


Scots  Troye. 
St.  lb.  oz.   dr. 


0:1:2:  10^ 


1: 12: 0:0 


Avoirdupois. 

*  1.2089  = 
30.4553 


10  :  8  :  0  :  0 


252:0:0:0 


» •*-  •  w 


Mark. 
1 


24= 


Setteen  or| 
Lyspund. 
1 


183.7318 


4382.5632 


144 


3456 


6  = 


1^ 


Meil  on  the 
malt  pundlar 
1 


••^■^B 


24  = 


Chaldei: 

orlasf;. 

1 


The  Shetland  chalder  of  barley  should  be  between  17  and  18  boUs. 


TABLES  OF  WEIGHTS  AND  MEASURES. 


17» 


FOREIGN  WEIGHTS,  &c. 


Paris  Weight. 


Eng,  Tr.  gr. 

U4  = 

Grain. 

1 

Denier. 

1 

19'rV 

24= 

GroSf  or 
draclime. 
1 

^9-rT 

72 

3= 
24 

Once. 
1 

472t 

576 

8   =: 

Marc. 
1 

8780 

4608 

192 

64 

8=' 

Livre,  or 
pound. 

7560      1 

9216 

384 

128 

16 

2  =: 

A  Paris  Ib.=:1.0796915l61b.  avoirdupois =1.31 25  lb.  Troy. 

The  Scots  Troye  lb.  was  orit^ioally  intended  to  be  the  same  as  the 
Paris  lb.  though  it  now  exceeds  it,  (probably  from  the  inaccnracy  of 
the  Scots  standards,)  by  56  English  Troy  grains. 


Amsterdam  Weight. 

Amsterdam  weight  is  commonly  reckoned  the  same  with  Scots 
Troye;  but  it  seems  to  be  a  little  heavier,  for  a  Dutch  lb.  belonging 
ta  the  city  of  Glasgow,  weighs  7628  English  Troy  grains;  and  a 
standard  Dutch  lb.  in  the  possession  of  a  gentleman  at  Edinburgh, 
weighs  763S|  English  Troy  grains. 

There  is  anotiier  lb.  used  by  the  Dutch,  in  retailing,  called  the 
houu  pound,  y/hixh  weighs  about  16  oz.  9  dr.  Avoirdupois. 

Dutch  weights.  24  grains  =  1  dram;  3  drams  =  1  gross;  4-^ 
gross,  or  300  grains  =  1  loot ;  2  loots  =  1  ounce ;  8  ounces  ss .  1 
mark;  2  murks  =  1  pound;  8  lb.  =  1  stone;  15  lb.  =  1  lispound ; 
20  lispounds  =  1  shippound ;  165  lb.  =  1  wage;  400  lb.  =  1  loa4* 


Hamburgh  Weight. 


2  loots  =  1  ounce;  16  ounces  =  1  pound;  14  lbs.  =  1  lispoand; 
8  lispounds  =  1  centner;  20  lispounds  =:  1  shippound;  10  Id.  =  1 
stone  of  wool  or  feathers;  161b.  =  1  lispound  of  ditto;  20  lispounds 
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:r  1  shippotlnd  of  ditto ;  20  lb.  =:  1  stone  of  flax;  16  lispoimds  =s  1 
ton  of  butter  or  tallow. 

In  Russia^  40  lb.  =  1  pood ;  10  poods  =  I  beroovitz ;  63  pooda 
nearly  =  1  Englisb  ton  of  tallow,  nemp,  flax,  iron,  potashes,  aottp« 
lintseed  oil,  &c.     A  pood  is  generally  reckoned  =  36  lb.  avoirdupois. 

In  Denmark,  16  Id.  =  1  lispound;  20  lisponnds  =  1  sbipponnd. 

In  Sweden,  a  shippound  for  flax,  hemp,  and  fish  =  400  lb. ;  for 
iron  =  320  lb. 

At  Riga,  201b.  =  1  lispound;  20  lispounds  =  1  sbipponnd;  d^V 
shippounds  are  generally  reckoned  an  English  ton. 

In  Poland,  161b.  =5  I  stone ;  34  lb.  ^  I  sprace  stone;  1201b.  ss 
1  centoer;  3iO  lb.  =  1  shippound ;  2560  lb.  =  1  last ;  8840  lb.  »= 
1  great  last. 

At  Konigsberg,  Memel,  Stc.  33  lb.  =>  1  stone ;  10  stones  =s  1  ship- 
nound;  6  shippounds  =  I  last  of  hemp,  flax,  bees- wax,  and  taiiow; 
i2  shlb.  =  1  last  of  ashes;  18  cwt  English  =  1  last  of  yam.  An 
English  ton  =  66)  ctones  nearly. 

In  Poitngal,  32  lb.  ^  1  arab ;  4  arabs  ss  quintal. 

In  Spain,  261b.  =s  1  aiab ;  4  arabs  =  quintal. 


Foreign  Com  Measures. 

At  Amsterdam,  a  com  last  ^  27  muds  =  108  sehepela  ss  M 
sacks  =  about  82  bushels,  or  80t  wheat  firlots,  or  55  barley  firlote. 

At  Hamburgh,  a  corn  last  =:  90  schepels  =  about  90 bushels,  or  88 
wheat  firlots,  or  60|  barley  firlots. 

At  Konigsberg,  a  com  last  ss.  56V  schepels  =  about  84  bushels,  or 
82|  wheat  firlots  or  56^  barley  firlots ;  a  barrel  of  lintseed  =  about 
3^  bushels. 

At  Riga,  a  last  of  wheal  or  barley  a^  48  loops  ^  about  89  bushels, 
or  87  wheat  firlots,  or  59-^  barley  firlots;  a  last  of  oats  »  60  loops 
s=s  about  111|  bushels,  or  74^  barley  firlots;  a  last  of  rye  sc  about 
83|  bushels,  or  8]|  wheat  firlots ;  a  barrel  of  lintseed  =  3|  baahela. 

At  Petersburgh,  Archangel,  &c.  a  chetvert  3=  about  5.^  busheb, 
or  5^7  wheat  firlots,  or  3-^  barley  firlots. 

At  Leghorn,  a  sack  ==:  2^  bushels,  or  159  sacks  ss  40  quarters, 
pr  nearly  76^^  wheat  boHs. 

At  Paris,  a  muid  =:  12  setiers  =  144  bushdls;  and  19  setiers  3b 
about  an  Amsterdam  corn  last. 


Roman  Monies, 

The  most  ancient  coins  amone  the  Romans  were  of  brass.    The  as 
originally  consisted  of  a  pound  of  brass,  but  was  afterwards  reduced 
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r. 


to  half  an  ounces  but  the  diTiaion  of  it  into  13  parts  was  stiO  eon- 
tioaed. 

The  chief  silver  coiQ  was  the  denarius,  or  Roman  penny,  96  of 
'wbteh  BUide  a  libra  or  pondo.  If  the  vahie  of  the  lilNra  be  stated  at 
^3^  as  it  usnailj  is,  the  denariaa  is  eqaal  to  7-^  and  the  oi  to  |4| 
Tbe  proportion  of  the  valae  of  silver  to  brass  was  40  to  I. 

'    The  proporiiop  of  the  valae  of  gold  to  silver  was  originaDy  10  to  1^ 

bvt  in  Um)  time  of  the  latter  empirCji  became  14  to  1. 

BRASS  COIN. 
1  As  =    id. 

1  Semis         =     -r    As. 
1  Unoia         =:     -iV     As. 
1  Seminncia  =s     -^     As. 
1  Sextola      =     J-^    As. 
Decushs     =    |0    Asaes, 
Viceasia     s=     90    Asses. 
CentussiK   =100    Asaes. 
1  Sestertiam  (neot  gen.)  =  1000  Sestertii  r=  £7,  16a.    3d. 
I  Talent  s      24  Sestertii 

One  poand  of  gold  was  originally  divided  into  48  Anrei>  and  after- 
^rards  into  73.  Large  sums  are  usually  expressed  in  pounds  of  gold, 
the  value  Qf  which  is  £40,  nearly. 

The  Roman  foot  =«  11.633  inches.  The  ocfvs  quadratna  waa  a 
square  of  130  Roman  feet.  The  jugonim  waa  equal  to  two  of  tiieae^ 
and  is  to  the  EngUsh  acre  as  10  to  16.097. 

The  amphora  was  a  cubical  Roman  foot,  and  contained  80  Roman 
pounds  of  water.  It  was  nearly  eqiuil  to  -V}  of  an  English  bashd. 
The  Sextarios  contained  about  33^  cubical  English  indiea»  and  waa 
anbdivided  in  the  same  manner  as  the  «j. 

The  modius^  used  ibr  dry  measure,  contained  1  pedc  and  aboot  8 
cnbical  inches. 


Measures  qf  Length  in  different  Countries. 

The  old  French  League   =i  3|  English  miles. 

German  Mile      =  4    ditto. 

Dutch  Mile         =  3;  ditto. 

Italian  Mile         r=  i^  ditto. 

Spauish  League  =:  34  ditto. 
Russian  Verst     =     \  ditto. 
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Proportion  of  Foreign  Weights  to  Avoirdupois  Weights 


Avoirdupois 
lb. 

Ib.of  Alicant =:).0099 

Amsterdam ).09 

Ancoua «       78 

Antwerp >     1.037J> 

Avii^aoD  9003 

Basil.. 1.1199 

Bayoone I.08 

Bergeo 1.144a 

Bern... 9819 

BesaD90ii 108 

Bilboa 1.08 

Bologna  7318 

Bonrdeaox   1.08 

Flanders  l.od75 

Frankfort  on  Maine  ...     1.1 168 

Geneva 1-93 

Genoa  73 

Hamburgh 10666 

Xonigsberg 1.018 

Leipsic 1-043 

Leyden     l.0f83 

Leghorn  755 

Liege   1.04 

Lisbon 9595 

Lisle 9561 

Lubee  i.04 

Naples 6469 

Nuremberg l.il9j 

Paris    1.08 

Prague 1-9048 

Revel    9688 

Riga 895 


Avoirdttpolfl 
lb. 

lb.  of  Rochellc =1.1069 

Rome   7875 

Rouen  1.1387 

KQSSia  ....••.••.•....•f««»         •wvSo 

St.  Sebastian  1.08 

Saragossa 68^ 

Seville , 1.0343 

Bremen 1.0589 

Bresiaw   ...! ,.       .879 

Cadis   1.0343 

Calabria  73 

Cologne  ...f 1.037s 

Coustantinople    1.9599 

Dantzic .9603 

Denmark \,     1.1933 

Lucca  7703 

Lyon*  f       .9418 

Madrid 9561 

Malincs   1.0375 

Marseilles    8868 

Messina   -7078 

Milan   .65U 

Nantes ].08 

Smyrna 956I 

Stettin.... 9909 

Sweden 934.S 

Tholouse 9937 

Turin 7318 

Valencia 6877 

Venice 656B 

Vienna 1.23 


Proportion  of  Foreign  Measures  of  Length  to  the 

English  foot. 


Amsterdam..., foot 

Antwerp foot 

Bononian    foot 

Bremen  foot 

Brussels Ibot 

Castilian foot 

Dautsic foot 

Danish  foot 

Frankfort  on  Maine foot 

Lyons foot 

Mantna foot 

Milan foot 

Old  Roman    foot 


Eng.  Foot. 

::       .931 
.946 
].944| 
.964 
■909} 
920^', 

1.038  J 

.d48 
1.I31| 
1.569 
1.309^^ 


a^ 


Eng.  Inchc9. 
11.172 
11.359 
14.938 
11.568 
10.89Q 
ll.Oil 

11.297 
12.465 
11376 
13  458 
18.898 
15.631 
11.639 
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OrecUo foot 

Pmrii  foot 

Prague   ., foot 

RhioUnd  or  Lcydeo foot 

Riga    foot 

Spanish  ..^ ••  foot 

Swedish foot 

Toledo    foot 

Turiu foot 

Amsterdam    ell 

Aotwerp  or  Brsbaot ell 

Bavarian ell 

3asil  aod  Bern  ell 

BologDa ell 

Boaonian ell 

Breslaw  ell 

JDantxic ell 

I>aoi8b ell 

Frankfort  ell 

CSeoeva ell 

Hanobargb ell 

Lcipaic    ell 

Lubec ell 

L.yons ell 

Norway  ell 

Naremberg ell 

Paris,  ased  by  inerrera ell 

X>o.,  used  by  drapers ell 

Rhiiiland    ell 

Swedish  ell 

Brussels  ell 

Bruges ell 

Tirnna ell 

French    toise 

Raasian r*  arsheen 

Persian    arash 

Chioese  •.••  cubit 

Cairo  cnbit 

Parana cubit 

Florence ..*•  brace 

Floreoce  geographirnl  brace 

Venice brace 

Bonouian    brace 

ipalm 

Naples •<  brace 

^caoe 

merchant's palm 

architect's  palm 

Rome...  -^  merchaDfs brace 

architect's  ......  brace 

cane 

Lyons  and  Marseilles    caue 

Thoulouse  cane 

Caatilian palm 

Castilian  and  Seyille vare 

Madrid    vare 


£ng.  Foot. 
s    1.007 

I.0657J 
I.0S6 

1-831 
1.001 

•9741 

1069  . 
9. 933 J 
9.964 
•9S4 
1875 
2076 
9.147 
1.8 

9*009 
9.077 

1. 896 

3.73 
.905 
S.96 
1-908 
3880 
9.049 
9.997 
3898 
3.89 
2.96 
1.948 
'     9.971 
9.995 
1.053 
6.3945^ 
9  333} 

3197 

1.016 

1894 

1.866 

1.909 

1.7975 

9.305 

9.1 

I.7&S 

6.544 

■859 
9.1 
6.879 

.815)^ 

.73  If, 
9.855J 
9.560| 
6.817 
6.435 
6. 

.69 
9.76 
3.963 


Bog.  Inchea. 

19.084 

i«-789iV 

19-319 
19.369 
91.979 

19.019 

11  699 

10.788 

19.744 
96.8 

2717 
11.448 

995 

24.919 

95.764 

SI  .6 

94.03 

94.93 

91919 

44.76 

99.86 

97>19 

99.896 

46.57 

24.51 

26.794 

46.786 

46.611 

97.19 

2338 

97.56 

27.5s 

19.636 

76.7344 

28. 

38.364 

19.199 

91.888 

99.399 

22.91 

91.57 
96.46 

95.9 

91.86 

78598 
10.314 
25.9 
89519 

9*791 
S.779 

34.27 

30.73 
81.81 
77.29 

78. 

8.281 
33.127 

39.i6i 
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GibrdUr. 

PoftHMM J^ 

T-*.''-il'Sr...::::::  ^ 

Gmm ^«*'" 


Eof .  Fo«l. 

Eof .  Indict. 

ss    2.76 

33.12 

3.669 

44.031 

4o             2.979 

97.354 

2.I3I 

95.&76 

9.»96 

87.9« 

D                   .$17 

9.8 1 

i                    7.357 

88.99 

Nov  French  Weights  and  Measures. 

During  tiie  time  of  the  French  rqivblic^  a  new  system  of  weights 
and  measures  was  introduced  into  France,  the  fiMUidatioD  of  vhidi  is 
the  measure  of  a  degree  of  the  meridian. 

This  was  determined  to  be  57027  toises,  from  the  mean  of  Ae 
measnrements  of  13  degrees,  about  latitude  45  deg. ;  hence  a  quadrant 
of  the  meridian  is  51S2430  toises,  and  from  this  number^  Uie  weights 
and  measures,  now  used  in  France,  are  deduced 

The  metre,  which  is  the  base  of  the  new  system,  is  the  10,(X)0,000 
part  of  5132430  toises,  or  quadrant  of  the  meridian,  and  is  equal  to 
39.371  English  inches^  The  other  measures  of  length  hotli  ascend 
and  decend,  decimally,  as  follows: 

10  Metres  s=     1  Decametre. 

10  Decametres  ^     1  Hectometre* 
10  Hectometres^     1  Kilometre  or  mile. 
10  Kilometres    =:     1  Myriametre  or  league. 
1  Metre  :s  10  Decimetres, 

1  Decimetre     »=  10  Centimetres. 
1  Centimetre    s  10  Millimetres. 
The  square  of  the  Decametre  constitutes  the  Are,  and  that  of  ths 
Hectometre,  the  Hectare,  or  Acre. 

The  cube  of  a  Metre  forms  the  unit  of  solid  measure,  or  the  Si€re; 
and  that  of  a  Decimetre,  the  litre  or  pini;  and  the  weight  of  this 
bulk  of  water,  at  its  greatest  contraction»  makes  the  Kib^runme,  or 
ponnd;  and  the  weight  oi  the  cube  of  a  Centimetre  of  disttUed  water 
IS  called  the  Gramme. 
The  value  of  these  in  English  measures,  are  as  follows : 

The  Toise  »  76.7344  English  inches. 

orl  Toise  =  1.0657  Fathoms. 

1  Metre  =  39.371  Inches. 

I  Myriametre  or  league  =  6.21 3856  English  miles. 
1  Are  =  1077.119234  Square  feeU 

1  Hectare  or  Acre  =  2.47117  English  Acres.  .. 

1  Stere  ==  35.3171  Solid  feet. 

1  Litre  =  61.0280  Cubic  inclies. 

1  Kilogramme  or  pound  sr  8.1133  Troy  ounces. 
1  Gramme  =  15.444  Troy  grains. 
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1.  Placb  nombert  of  ike  Mine  kind  under  each  other,  as 
pence  under  pence>  shillings  under  shillings,  and  pouode  nnder 
pounds. 

S.  Find  iiie  sum  of  the  figures  in  the  right  hand  eolonm, 
which  diride  by  as  many  of  that  nane  as  mtkt  one  of  the  next 
higher  denomination. 

3«  Set  down  the  remainder  under  the  column  added,  and 
carry  the  quotient  to  the  next  column. 

4.  Proceed  in  the  same  manner  through  all  the  denomina- 
tions. 


EXAMPLES. 

£.  s.    d. 

£.  s.    A 

£.  s.     d. 

76  18  101 

74  17    7i 

447  19    6t 

89  19    7i 

66  19    6i 

869  16  IH 

68  U    8J 

99  18  UJ 

853  17    91 

47  12  Hi 

74  16    8i 

529  10  \0i 

86  19    9i 

48  13    7i 

746  12    at 

99    8    U 

95  13    di 

975  16    7i 

68  17    6;^ 

64  14    9i 

463  19    64. 

27  16    7i 

17  17  lU 

859  17    4J 

Sumjf516    9    3^ 

£545  14  11 

^5247  11     4| 

I.  In  adding  the  shillings,  first  find  the  sum  of  the  column  of 
units,  then  put  down  the  right  hand  figure  of  the  amount,  and 
cany  the  rest  to  the  tens,  add  the  tens,  nod /or  every  2  in  the 
sum,  oarry  1  to  the  pounds:  if  1  remain,  put  it  down  ea  the  left 
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cf  the  figure  already  pot  down.  This  method  will  be  fomid 
BQch  easier  than  adding  all  the  shillings  into  one  sum,  and  theo 
dividing  by  20  to  find  the  pounds. 

2.  This  manner  of  proceeding  may  be  followed  when  |  is  to 
be  carried  for  every  40,  60,  &c.  for  it  is  only  carrying  I  ibr 
every  4, 6,  &c.  in  Uie  amount  of  the  column  of  tens. 

3.  In  adding  g^ns  in  Troy  weight,  pounds  in  Avoirdupois 
weight,  and  the  like,  the  learner  at  first  should  add  the  columns 
of  uuitB  and  tens  separately,  till  he  can  do  that  readily,  but 
aftar  some  praotice,  he  shoald  acoustom  himself  to  add  both 
togdher. 

4.  Pounds,  shillings,  pence,  and  fturthings,  may  be  added  at 
ooce,  without  summing  them  in  separate  columns,  but  this  me- 
thod cannot  be  much  recommended,  either  for  accuracy  or  ex- 
pedition. 

5.  As  th^  adding  of  columns  of  pence,  shillings,  &c.  occurs  so 
fi'eqnently  in  business,  the  student  ought  to  practice  this  opera* 
lioD  till  he  can  perform  it  accurately  and  reaaily*. 


EXERCISES. 

1.          2.  3. 

£.  s.    d.            £.    s.    d.  £.    s.  d. 

8  10  9i  16  8  54. 
2  17  5i  95  17  3i 
4  12  St  47  19  9i 

9  16  6j  24  6  4i 
8  19  lOj-  89  16  8^ 
7  13  Si  78  15  10| 


9  10 

6 

5    7 

8 

7  12 

5 

3  16 

4 

9  11 

8 

4  19  10 

5  16 

8 

9  12 

7 

8  15 

6 

4    9  11 

2  17  8  65  14  9 

3  14  7\  87  17  7i 
9  8  91  95  19  Bl 
8  9  84-  88  16  5i 


•  The  obtervMioDt  on  Additioo,  mi  pages  9  and  10,  are  easily  appii- 
caiMc  b9fe» 
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4. 

5. 

6, 

£.  »\  d. 

• 

£.    s.    d. 

£.    s.    d. 

45.  9  m 

91  14  10^ 

43t  16  8 

96  18  5i 

85  17  Si 

285  19  10 

87  16  4i 

29  18  7i 

394  18  IH 

79   15  Bj. 

36  16  4^ 

687  14  9i 

95   19  74^ 

98  17  lU 

976  15  44 

S8  17  5^ 

47  13  8} 

259  19  71 

47  18  6J. 

59  14  4| 

927  18  4^ 

99  12  Si 

93  15  5i 

895  17  SV 

58  15  IH 

86  19  9i 

467  19  \\i 

36  16  6i^ 

Tl 

25  16  6 

IT- 

996  18  \0i 

ftOY  WEI6E 

7. 

8. 

lb.  ox.  dwt 

gr. 

lb.  ox.dwLfcr, 

18  9  13 

12 

94 

10  18  23 

65  10  15  17 

% 

87 

9  17  19 

87  8  16  21 

35 

8  16  18 

96  7  18 

19 

49 

7  19  19 

^    6  14  18 

58 

9  17  14 

96  3  19 

19 

89 

8  14  17 

28  5  13 

14 

35 

9  18  23 

39  7  11 

18 

48 

7  19  11 

56  8  15 

19 

69 

5  J7  19 

97  9  14  16 

27 

6  14  22' 

28  5  13 

14 

75 

8  15  18 

AVOIRDUPOIS  WEIGHT. 

9.  10. 

torn.  €Wt.  or.  lb.    oz.    dr.  tont.  ewt.  or.  16.    oar.  dr. 

47  18  1  25  11  12  99  19  3  27  14  9 

89  17  3  19- 14  13  67  13  1  18  9  9 

58  19  2  24  9  8  85  17  2  19  12  0 

-97  16  1  18  8  15  48  18  3  25  8  8 

58  17  2  17  13  9  59  14  1  21  9  7 

97  15  3  26  10  8  98  15  2  19  5  6 

35  18  1  19  8  7  45  18  2  23  8  ^ 

28  16  2  17  9  9  63  17  1  19  7  11 

87  15  .  3  23  13  15  57  16  3  17  11  15 

49  19/  1  18  8  8  49  18  2  18  9  8 

58  16  2  19  12  13  56  19  3  24  11  12 
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CLOTH  MEASURE. 


11. 

■ 

13. 

f*-  l??-- 

naiis. 

Eng.  eUt. 

«r.  iMtlr. 

817    i 

I 

618 

3   3 

698    ] 

2 

765 

3    1 

885    2 

3 

389 

3    3 

697  ^  3 

1 

978 

3    3 

386   2 

2 

857 

3    1 

975    3 

3 

939 

1    8 

499    1 

2 

386 

3    1 

684    3 

3 

976 

4   3 

947    2^ 

1 

468 

3   3 

286    3 

2 

967 

3   3 

WINE  MEASURE. 

IS. 

14 

• 

iuns.  hhd*  gul.  pi^ 

(im>.  kkd.  J 

i«l'  p<. 

86  3  45 

7 

43 

3 

33  4 

39  2  57 

6 

16 

3 

39  5 

47  1  39 

5 

86 

3 

17  6 

96  3  55 

7 

97 

3 

38  7 

49  2  54 

6 

89 

3 

35  5 

87  3  48 

5 

46 

3 

19  6 

65  2  59 

6 

55 

3 

34  6 

96  3  61 

7 

94 

3 

35  5 

99  3  58 

7 

79 

3 

54  7 

58  3  49 

6 

56 

3 

48  5 

DRY  MEASURE. 

e^i^ti^t 

15. 

16. 

or.  iui.  peek. 
17  17      3 

K 

Vi' 

Inu. 
3 

.  peck.pU 
1  15 

89   6   2 

15 

47 

1 

2  14 

46   5   3 

12 

98 

3 

3   9 

96   4   1. 

8 

46 

7 

3   8 

87   6   3 

9 

57 

C 

S  13 

45   7   2 

8 

95 

5 

3  15 

96   5   3 

15 

87 

7 

3  14 

87   3   I 

14 

79 

6 

3  13 

49   5   1 

11 

86 

5 

1   9 

68   7   3 

10 

97 

7 

3   8 

86   7   3 

9 

86 

5 

3  14 

I 

I 
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COMPOUND  SUBTRACTION. 


RULE. 
1.  Pkce  the  denominatioiu  of  the  aame  kiirf  «iider  ctek 


3*  Proceed,  as  in  simple  snbtraetion,  to  subtract  the  bivfr 
denomiiiatioiis  from  those  above  them ;  only,  when  a  number  itt 
Bnjof  the  deoominations  exceeds  that  abore  it,  borrow  as  many 
•f  that  name  as  make  one  of  the  next  higher,  frera  which  dad«^ 
the  under  number,  and  add  the  upper  figure  to  the  remaunder ; 
«et  down  this  sum,  and  carry  I  to  the  under  number  of  the  seaEt 
higher  denomination,  before  subtracting  it  from  the  one  abote  it. 


1. 

Vnm     65  18 
Sub.      41  14 

d. 
9 
6 

EXAMPLES. 

2. 
£    >.  d. 
160    0    9 
83  10  11 

3. 

368  13    S 
109  18  lo; 

1lm.£3i    4 

3 

j§76    9  10 

£US  13    4; 

1.  As  custom  has  established  the  method  of  phidng  the  iuhm 
trahend  under  the  minuend,  it  should  be  foUowed,  when  there 
is  HO  reason  for  doing  otherwise:  but  the  minwend  may  be  pla- 
ced imder  the  subtrahend  with  e<^iial  proprietv,  and  the  stuoeat 
evght  to  be  capable  of  woiking  either  way  with  equal  readiness, 
as  the  last  method  is  sometinies  more  convenient :  of  which  ex 
amples  will  frequently  occur  in  the  course  of  this  work. 

3*  The  student  should  also  acquire  the  habit,  when  two  num- 
bers are  marked  down,  of  placing  such  a  number  under  the  /«t- 
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ger;  that,  when  they  are  added  together,  the  sum  may  be  equal 
to  ^e  greater.  The  operation  is  the  same  as  subtraction,  though 
eonceived  in  a  different  manner,  and  is  useful  in  balancing  ac- 
counts, and  on  some  other  occasions. 


EXERCISES 

'• 

L 

2. 

3. 

£  *.  d. 

£ 

s. 

il 

£ 

s. 

d. 

From 

416  9  10^ 

20 

8 

7i 

847 

19 

6| 

Sub. 

387  5  9J 

6 

18 

9i 

358 

13 

lOi 

Rem» 

- 

4. 

5. 

6. 

£    5.  d. 

£ 

s» 

d. 

£ 

s. 

d. 

¥Vom 

953  12  9; 

99 

10 

3i 

423 

16 

2 

Sab. 

476  14  lOi 

25 

7 

H 

196 

19 

6i 

Rem. 

7- 

8. 

9. 

£     s.    d. 

£ 

#. 

d. 

£ 

9. 

d. 

Rrom 

1000  0  0 

04 

9  Hi 

78 

3 

H 

Sub. 

356  15  10^ 

28  13 

8t 

29 

14 

8i 

Rem. 

TROY  WEIGHT. 

10.                          11.  13. 

lb.   oz.  dwt,  gr.      lb.  oz,  dwt.  gr.  lb,    oz.  dwt,  gr. 

From    75  .  10  .  16  .  20     100  .  0  .  10  .  12  21  .    8  .  10  .  Id 

Sub.     40  .  11  .  18  .    6      75  .  6  .  12  .  21  12  .  10  .  15  .  2& 

Rem. 
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AVOIRDUPOIS  WEIGHT. 

18.                         14.  15. 

lb.      oz.    dr.  cwL   qr,   lb.  ton    cwt    lb* 

From    120  .  10  .  12  370  .  2  .  10  144  .    4  .  21 

Sub.        17  .  10  .  15  195  .  3  .  21  97  .  14  .  24 


Rem. 


CLOTH  MEASURE. 

la                          17.  18. 

yd$.    qr,  na,       yds,    qr,  na»  in.  yds.  qr»  tui» 

From    94  .  3  .  2          32  .  2  .  3  .  1  9.1.1 

Sub.     78.  2.  3          16.  3.  0.2  4.3.3 


Rem. 


WINE  MEASURE. 

19.                         20.  21. 

khds.  gal.  p-         tuns  hkds.  gal.  tuns  hhds.  gal. 

From    67  .  59  .  4          110  .  2  .  40  70  .  1  ,  17 

Sub.     54  .  62  .  7            78  .  2  .  52  19  .  2  .  29 


Rem. 


DRY  MEASURE. 

22.  23.  24. 

qrs»  bus.  gal.  qrs.  bus.  gal.  qrs,  bus.  pks.  pint 

From    15  .  3  .  5  294  .  6  .  2  877  .  3  .  3  .  10 

Sob.       6.7.6  793  .  4  .  3  345  .  5  .  2  .  12 


Rem. 


Beiore  the  student  proceeds  to  arrange  the  following  exer- 
cises, it  will  often  be  necessary  to  place  the  sums  in  difierent 

0 
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columns,  in  order  to  exhibit  a  clear  view  of  what  is  required. 
For  example,  if  the  values  of  several  parcels  of  goods  are  to  be 
added,  and  each  parcel  consists  of  several  articles,  the  partica- 
lar  article  should  be  placed  In  an  inner  column,  and  the  sum  of 
of  sach  parcel  extended  to  the  outer  column,  which,  added,  gives 
th  total 

If  any  person  be  owing  an  account  and  has  ouule  partial  pay- 
ments, the  payments  must  be  placed  in  an  inner  column,  and 
their  sum  extended  under  that  of  tlie  account,  in  the  outer  column, 
and  subtracted  there. 

The  two  following  examples  will  make  Ibis  quite  pkin  : 


EXAMPLE  I. 

40  yv^  of  cloth,  at  Is.  6d.      J^    0    0 
^ditto,  at9B.4d.         5  16    8 

£8  16    8 


100  lb.  of  thread,  at  8s.  £40    0    0 

40  lb.  ditto,        at  6s.  3d.        12  10    0 
SO  lb.  ditto,        aids.  ld«  7  13    6 


60    2    6 


£68  19    2 


EXAMPLE  II. 

May  4,  Lent  Chas.  Carey      £50    0    0 
Jane  7,  Ditto  70    0    P 


£120    0    0 


Aug.  9,  Received  in  part  £6%  0  0 
Sept  4,  Do.  4  cwt  of  flax,  value  10  10  0 
Oct   3,  Do.  6  cwt  ditto,  value     13    0    0 


85  10    0 


»^^' 


Balance  due  to  me        £34  10    Q 

The  convenience  of  such  an  arrangement  is  obvious.    Some- 
times three  or  four  more  columns  are  necessary.    The  right 
band  column  is  called  the  ouUr  column ;  the  next  the  iniicr,  or 
Jfrii  inner  column ;  the  next,  the  ucond  umer,  and  as  on. 
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MISCELLANEOUS  EXERCISES. 

1.  Borrowed  J^15  1 5s.,  whereof  I  paid  at  one  time  £4  lOs., 
«t  another,  £^  5s.  8d. ;  at  another  5  guineas;  and,  at  anolher, 
I  gttiiMa  and  a  half     How  much  is  still  due  ? 

2.  Lent,  at  one  time,  ^12  I7s.  6d.;  and,  at  another,  ^1  8t. 
6d.;  whereof  I  have  received,  at  different  times,  the  following 
sums:  Tiz.  £7  lOs.;  £A  9h.  6d.;  £S  12s.  8d.;  and  4  goioaaB 
and  a  half.     How  much  is  still  due  to  me  P 

3.  Sold  a  grocer  2  pieces  of  linen,  amounting  to  £7  ISs.  7-^, 
and  have  got  from  him  tea  amounting  to  j^l  9s.;  sugar  to  £1  3s. 
T-rd.;  soap  to  5s.  4d  ;  porter  to  Qs.  6d.;  and  a  five-poond  note  to 
pay  the  Imlance*     How  much  ought  he  to  get  back  P 

4.  Required  the  net  weight  of  4  hogsheads  of  sugar,  wdgli* 
ing  as  follows :  viz.  *  No.  1 .  Gross,  9  cwt.  1  qr.  25  lb.;  tare, 
I  cwt.  1  qr.  1 1  lb.— No.  ^  9^  cwt.  0  qr.  37  lb  ;  tare,  1  ewt.  0  qr. 
271b.— No.  3.  9  cwt.  2qr.  191b.;  tare,  1  cwt  I  qr.— No.  4. 
9  cwt.  1  qr.  261b  ;  tare,  1  cwt  1  qr.  7  lb. 

5.  Required  the  net  weight  of  6  bhds  of  tobacco,  wdghing 
as  follows :— No.  1.18  cwt  I  qr.  10  lb.;  tare,  Icwt.  2  qr.  19liK 
—No.  2.  19  cwt  2qr.  12  lb  ;  tare,  1  cwt  3  qr.  5  lb.— No.  3. 
18  cwt  1  qr.  10  lb.;  tare,  1  cwt.  2qr.  6 lb. <- No.  4.  18  cwt 
1  qr.  14  lb  ;  tare,  1  cwt  2  qr.  21  lb.— No.  5.  12  cwt  3  qr.  26  lb.; 
tare,  1  cwt  1  qr.  6lb.^-No.  6.  12  cwt  3  qr.  51b.;  tare,  1  cwt. 
Iqr.  151b. 


6.  From  a  piece  of  broad  cloth,  qt  33  yards,  2  qr.,  there 
sold  to  A,  3  yards,  3  or.  2  n.;  to  B,  7  yards,  2  qr.;  to  C,  2  yds. 
1  qr.  3  n.;  to  D,  3  yards,  3  qr.  1  n.;  and  to  £,  6  yards,  1  qr.  2ii» 
How  ranch  should  remain  ? 

7.  A  merchant  has  in  cash  jg37  13s.  5^.,  in  goods  £l5dB 
19s.  lO^d.,  a  house  worth  ^500,  and  debU  due  him  £683  13s. 
Sjd.  He  owes  A  ^10  10s.  lid.;  B  £173  16s.  7d.;  O  ^ 
17s.  3d.;  and  D  £48  12s.  1  Hd.     Required  his  net  stock? 

8.  A  bankrupt  had  in  cash,  £6  Is.  3d.;  in  recoverable  debts,  ^ 
£147  19s.  84d.;  in  goods,  value  £48  ISs.  9d. ;  a  house  valued 
at  100  guineas,  and  furniture  which  sold  for  £79  16s.  8d.     He 
owed  to  John  Greig,  £210  10s.;  to  James  Watt,  £45  6s.  8d. ; 
to  George  Du]|,£l50 17s.  4^. ;  to  William  Gray,  £8  58. 10|d.; 


^  I 
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to  David  Svan,  J^105. 4s.  S^A.;  to  Thomas  Reid,  je33.llt.5id.; 
to  Walter  Lyon,  £71 .  198. 7d.;  and  to  Charles  Walker,  £38. 17«. 
2id«     How  much  did  his  ci-editors  lose  hy  him  ? 

9«  A  merchant,  on  halancing  his  hooks,  finds  he  has  cash, 
£S.  17s.  9|d.;  bills  amounting  to  £283.  ISs.  74d.;  wines  va- 
lued at £859.  13s.  4d.;  brandy, £795. 168. 3|d.;  indigo,£113. 
Ub.  5id.;  mm,  £146.  98.  8id.;  sugar,  £377. 10s.;  and  out- 
standing  debts,  £728.  Is.  lOfd.  He  owes  James  King,£105. 
7s.  6d.;  Samuel  Bell,  £582. 10s.  9id.;  John  Brown,  £55.  lis. 
3^.;  and  Walter  White,  £317.  198.  l^d,;  required  his  net 
stock? 

10.  Required  the  prime  cost  of  6  chests  of  congou  tea,  weigh- 
ing as  follows :  No.  1.  1  cwt.  5  Ib.^No.  2.  3  qr.  161b.— No.  3. 
3  qr.  25  lb.— No.  4.  1  cwt.  6  lb  —No  5.  1  cwt.  8  lb.— and  No. 
6.  1  cwt  4  lb.  (25  lb.  of  tare,  and  1  lb.  of  draft  being  allowed 
on  each  chest,)  at  68.  per  lb.  net. 

11.  A  merchant  became  bankrupt  who  owed  the  following 
floms:  To  George  Palmer,  per  account,  £427.  13s.  9d.;  Chaa. 
Ranken,  per  ditto,  £716.  i2s.  3d.;  John  Forbes,  per  ditto, 
£814. 17s.  9d.;  William  Wright, per  ditto,  £219. 18s.  4d.;  and 
the  following  bills :  To  Richard  Massy,  £300.  17s.  2d.;  to 
John  Black,  £512.;  to  David  Stephenson,  £400.;  to  Charles 
Cramer,  £1260.;  also  a  bond  to  Thomas  Higgen,  for  £2000. 
His  effects  were  the  following :  accounts  due  to  him  by  John 
Yanderpot,  jS42. 19s.  4d.;  by  Mandalino  Costantini,£15. 12s. 
6d.;  by  Thomas  Daintry,  £207,  Ss.  3d.;  by  John  Airth,£416. 
68.  6d.;  by  David  Young,  £213.  6s.  2d.  Bills  due  by  Charies 
M'Indoe,  £107.;  by  David  Carey,  £403.  28.  6d.;  by  William 
8hand,  ^17 14.  3b.  2d.;  by  Robert  Gordon,  £100.,  whereof 
£30.  was  paid;  by  Richard  Evans,  £48.  A  house,  value 
£520.;  another,  value  £41 6.;  household  furniture,  £1191. 15s. 
5d.;  books,  «£25.  10s.  3d.;  and  the  following  goods:  cloth,  va- 
lue £176.  9s.;  linens,  which  were  sold  in  3  lots  for  i:92.  14s. 
6d.,  £72.,  and  ^58.  38.  9d,  Six  hogsheads  of  Port  wine,  at 
«£15. 15s.  each ;  456  lb.  of  flax  at  Is.  per  lb.;  and  sundry  other 
arUcles,  to  the  value  of  £98.  14s.  Required  a  state  of  his 
afiairs,  distioffuishing  each  kind  of  debt  and  property  ;  and  the 
deficiency,  allowing  £40.  for  the  expenses  ot  settling  them  P 
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TION. 


CASE  I. 

WHIN  THE  MULTIPLIBR  DOBS  NOT  EXCEED  IS. 

RULE. 

Place  the  multiplier  under  the  lowest  deoonunation  of  the 
multiplicand,  multiply  each  denominatioD  by  the  multiplier,  and 
cury  as  in  addition  of  the  lame  name. 

EXAMPLE  I.  EXAMPLE  II. 

£.    s.     d.  •  cwUqtB.lh. 

Multiply  43  14    9i  by  7.  Multiply    7    2  13+  by  5. 

7  5 


^306    8    4i  cwt38    0  lU 

EXERCISES. 

1.  What  coat  3  boxes  of  indigo  at  ^5.  18s.  lO^d.  ? 
3.  What  cost  4  cwt.  of  wax  at  £11. 15s.  8|d.  ? 

3.  What  cost  9  yards  of  cloth  at  ^.  3s.  4id.  ? 

4.  What  cost  7  cwt.  of  soda  at  £^.  7s.  74d.? 

5.  What  cost  11  cwt.  of  nitre  at  £^,  14s.  8|d.? 
&  What  cost  5  Iwrrels  of  tar  at  j^l.  4s.  94d.? 

7.  What  cost  10  gallons  of  rum  at  £Z.  9s.  94d.  ? 

8.  Multiply  35  lb.,  5  oz.,  16  dwt,  1 1  gr.  by  2. 
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9.  Multiply  5  tons^  13  cwt.,  I  qr.«  13  \h,,  9  oz.  by  3. 

10.  Multiply  17  yards,  3  qrs.,  I  nail,  by  5. 

11.  Multiply  45  qrs.,  3  bus.,  2  pecks,  11  pints,  by  10. 

CASE  n. 

WHEN  THE  MULTIPLIER  18  A  COMPOSITE  NUMBER,  WHOSE 
-      COMPONENT  PARTS  ARE  UNDER  12; 

RULE. 

Multiply  by  one  of  the  component  parts,  and  that  product  by 
the  other*. 

EXAMPLE  I.  EXAMPLE  11. 

£.  s.     d,  cwt.  qr.  lb. 

Multiply  11  16    8  by  40.  Multiply  1^     1  97  by  21. 

10  7 


118    6    8  4    7     1  21 

4  8 


£^n    6    8  r.  18    2    I     7 

'  The  Actors  may  be  taken  in  any  order;  but,  on  some  occa« 
sions,  one  or  more  of  the  lower  denominations  may  be  exter- 
minated at  the  first  multiplication,  by  using  one  of  the  Actors, 
which  would  not  be  the  case  by  beginning  the  multiplicatioa 
with  another. 

The  multiplier  may  sometimes  be  divided  into  different  fac^ 
tors,  one  of  which  will  effect  tiie  extermination  of  several  of  the 
lower  denomipations  at  the  first  multiplication,  when  another 
will  not. 

Thus,  36  may  be  divided  into  the  factors  12  and  3,  or  9  and  4; 
but  it  would  be  more  proper  to  employ  1  i  in  the  first  multipli- 
cation, in  the  following  examples,  than  9  or  4. 


*  When  the  nunber  is  coin  posed  of  the  prodact  of  three  others,  the 
/actors  are  out  to  easily  discovered  ;  therefore  this  role  is  chiefly  ea- 
ployed  to  obtain  the  product  aritiog  flrom  a  namber  compoied  of  tW9 


factors. 
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EXAMPLE  L  EXAMPLE  IL 

£    s,    d.  Ih,  ot,  dwi.  gr. 

Moltiplj    7    5    5  by  36.  Multiply    4    7  10  & 

19  18 


irfii 


W    5    0  55    6  10    0 

3  S 


£361  15    q  lb.  165  19  10    0 

The  operation  may  be  proved  by  dividing  the  multiplier  into 
other  iactors,  vhen  this  is  possible,  or  by  multiplying  by  the 
factors  in  a  diflferent  order. 


EXERCISES. 

1.  What  cost  15  gaOons  of  rum  at  lis.  7|d.  f 

2.  What  cost  18  lb.  of  indigo  at  9s.  8|d.  f 

3.  What  cost  28  yards  of  cloth  at  £2.  7s.  6}d.  f 

4.  What  cost  36  cwt  of  flax  at  £^.  ISs.  8|d.  ? 

5.  What  cost  60  tons  of  hemp  at  £65. 158.  6d.P 

6.  What  cost  88  cwt.  of  saltpetre  at  £3.  14s.  9d.  ? 

7.  What  cost  120  cwt  of  madder  at  £5,  4s.  9d.P 
S.  What  cost  132  gals,  of  brandy  at  15s.  7d.  P 

9.  Multiply  13  cwt,  3  qr.,  13  lb.  by  48. 

10.  Multiply  4  lb.,  10  oz.,  12  dwt.,  15  gr.  by  18. 

11.  Multiply  417  acres,  2  r.,  13  p.,  15  yards  by  54. 

12.  Multiply  9  tons,  3  hhds.,  18  g.,  7  p.,  by  64. 

13.  Multiply  7  qrs.,  3  bus.,  2  pecks,  6  pints,  by  132« 

14.  Multiply  1  yeu*,  57  days,  15  hours,  9  min.,  by  81. 

CASE  111. 


WH£N  THE  MULTIPLIER  IS  A  PRIME  NUMBER,  AND  LESS 

THAN  156. 
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RULE. 

Muliipl^f  by  the  Actors  of  the  composite  number  nearest  to 
the  given  number,  whether  above  or  below  it  (as  directed  in 
last  case),  and  then  the  first  Une  by  the  difference,  this  last 
product,  added  to  the  product  of  the  composite  number,  when  it 
is  less  than  the  given  number,  or  subtracted  from  it  when  it  is 
greater  than  the  given  number,  gives  the  answer. 


EXAMPLE  I. 

£,   s.    d. 
Multiply  35  17    9  by  67. 

8 


EXAMPLE  11. 

lb.  ox.  dwii 
Multiply  2  11  15  by  19. 

10 


287    2 

0 

8 

29    9  10 

2 

2296  16 
107  13 

0=64 
3=  3 

59    7    0=20 
2  11  15s  1 

2404    9 

3-67 

EXERCISES. 

lb.  56    7    5=19 

1.  What  cost  38  yards  of  cloth  at  £2.  Ss.  4d.  ? 

2.  What  cost  34  acres  at  <£732.  9s.  4d.P 

3.  What  cost  29  yards  of  cloth  at  £2. 2s.  2\d.  P 

4.  What  cost  43  yards  ditto  at  Ss.  10d.p 

5.  What  cost  75  bales  of  linen  at  ^£59.  7s.  llid.P 

6.  What  cost  117  cwt.  of  sugar  at  <£3.  7s.  10|d.? 

7.  Multiply  15  cwt.  2  qr.  11  lb.  by  112. 

8.  Multiply  47  tons,  9  cwt.,  1  qr.  25  lb.  by  136. 

9.  Multiply  7  lb.,  5  oz.,  4  dwt,  7  gr.  by  142. 
10.  Multiply  9  acres,  2  roods,  5i  p.  by  149. 
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CASE  IV. 

WHEN  THE  MULTIPLIER  EXCEEDS  156. 

RULE. 

Multiply  by  10  as  oftoi  as  there  are  figures  in  the  multipUer 
to  the  left  of  units;  then  multiply  the  last  product  by  the  figure 
of  the  highest  Talue  in  the  multiplier^  the  preceding  product  by 
the  next  inferior  figure  of  the  multiplier,  and  so  on  with  the  re- 
maining figures  of  the  multiplier.  The  sum  of  all  these  pro- 
ducts, obtained  by  the  respective  figures  of  the  multipli^>  is  the 
answer. 

EXAMPLE. 

What  cost  4567  yards  of  cloth  at  3s.  5id  per  yard  ? 
£'  9.     d.  £.  s.    d. 

035|x7=       1424-  price  of         7  yards. 
10 


114    7x6=1076    60  yards. 

10 


17    5  10x5=8692     500  yards. 

10 


172  18    4     X  4  =  691  13    4    4000  yards. 

^89  14    24.  price  of    4567  yards. 

EXERCISES. 

1.  What  cost  675  lb.  of  tea,  at  14s.  7|d.  ? 

2.  What  cost  957  lb.  of  pimento,  at  Is.  1^.  ? 

3.  What  cost  3456  lb.  of  indigo,  at  lis.  6|d.  P 

4.  What  cost  2758  yards  of  linen,  at  4s.  6^d.  ? 

5.  Multiply  85  tons,  15  cwt.  1  quarter,  21  lb.  by  478  ? 
&  Multiply  3  dwt  &  grains  troy,  by  5555  ? 
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7.  Muiti^y  314  qrs.  6  bashels,  3  pedis,  by  4083  ? 
a  Multiply  5  dwt.  6  grains  troy,  by  1250. 


MISCELLANEOUS  EXERCISES. 

1.  What  is  the  value  of  8  pieoes  of  cloth,  at  £5. 178. 8d.  per 
piece  P 

2.  What  is  the  yaltte  of  48  bolls  of  wheat,  at  lG».8d.  per  bell? 

3.  What  is  the  ralue  oi72  bags  of  cotton,  at  ^f  17.  Us.  8d. 
per  bag? 

4.  What  ia  the  value  of  34  pieces  of  silk,  ai  £9.  18s.  8d. 
per  piece  P 

5.  What  is  the  value  of  23  hhds.  oi  wine,  at  £lb.  4s.  9d. 
per  hogshead  P 

6.  What  is  the  value  of  758  qrs.  of  barley,  at  j^l.  38.  5d. 
per  qr.  P 

7:  What  is  the  valneof36bollsofwheat,at  17s. 6d. per  boll  P 

8.  What  is  the  vabe  of  73  yards  of  clothe  at  19a.  4d.  per  yard  t 

9.  What  is  the  value  of  17  bales  of  wool,  at  £l4t.  8s.  9d. 
per  bale  P 

10.  What  is  the  value  of  625  cattle,  at  £9. 12s.  4d  P 

1 1 .  What  is  the  value  of  2758  yards  of  linen,  at  4s.  O^d.  per 

yard?     ' 

12.  What  is  the  weight  of  7  hhds.  at  3  cwt.  2  qrs.  12  lb.  each  ? 

13.  What  is  the  weight  of  24  ditto,  at  7  cwt.  2  qr.  2  lb? 

14.  What  is  the  weight  of  37  ditto,  at  9  cwk  3  qr.  1 1  lb  P 

15.  What  U  the  weight  of  119  ditto,  at  3  cwt  2  qr.  15  Ihf 
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16.  Gold,  at  the  miot  price>  is  worth  £46. 14flu  6d.  per  lb. ; 
what  is  that  per  grain  ? 

17.  How  much  will  the  wages  of  13  men  MDoani  to^  itt  seven 
weekly  at  Is  lOd.  per  day«  each? 

18.  A  person  spends  18s.  4|d.  per  day^  and  saves  50  gui- 
neas a  year ;  what  is  his  income  P 

19.  A  person's  yearly  income  is  £150,  and  he  spends  9 
guineas  per  week ;  whether  does  he  save  money  or  run  into 
oebty  ana  how  much  in  the  year  ? 

SO.  By  retailing  a  puncheon  of  nim>  containing  105  gallons^ 
at  14s.  6d.^  a  vintner  cleared  20  guineas ;  what  did  it  cost  faim? 

21 .  How  much  does  a  bankrupt  pay  a  creditor,  to  whom  he 
owes  £500,  at  13s.  4d.  a  pound  ? 

23.  How  much  cloth  in  37  pieces,  each  25  yds.  2  qrs.  3  nails  P 

23.  What  is  the  weight  of  100  gnineas,  at  5  dwt.  9i  grains  P 

24.  What  is  the  weight  of  29  casks,  at  8  cwt.  1  qr .  1 9  lb.  each  P 

25.  What  is  the  capital  of  a  trading  company,  consisting 
of  180  shares  of  £\SS6,  12s.  24d.  ? 

26.  If  the  interest  of  the  national  debt  be  16s.  1  j^.  each 
second  of  time,  how  much  does  it  amount  to  in  a  year  P 

2T.  A  mij]  throws  off  73726  yards  of  silk  every  time  the 
water-wheel  turns  round,  which  is  3  times  in  a  minute,  for 
10  hours  every  lawful  day  ;  required  the  produce,  at  this  rate, 
in  a  day  P 

Compound  Multiplication  is  one  of  tlie  most  usefal  rales  in 
Commercial  Arithmetic,  for  by  it  may  be  calculated  the  price, 
the  weight,  the  measure,  &c.  of  any  number  of  articles  in  the 
simplest,  and  often  in  the  easiest,  manner  possible. 

The  price  of  one  article  is  made  the  multiplicand  and  the 
number  of  articles  the  multiplier.  As  the  multiplier  exprteses 
the  number  of  articles,  (or  the  number  of  times  the  multipiicaiid 
is  to  be  added  to  itself,)  it  is  always  an  abstract  number,  and 
has  no  reference  to  any  value  or  measure  whatever. 
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The  following  are  the  most  common  cases  in  which  this  rule 
18  employed:  ' 

.  ] .  To  find  the  value  of  any  number  of  articles,  as  tons,  yard*, 
ike  multiply  the  price  of  one  of  the  articles  by  the  noniber  of 
articles. 

2.  To  find  the  weight  or  measure  of  any  number  of  artides, 
multiply  the  weight  or  measure  of  a  single  article  by  the  num- 
ber of  tnem. 

8.  To  find  the  amount  of  work  performed,  interest  incurred, 

Jrovisions  consumed,  or  any  other  thing  which  increases  by 
»gth  of  time,  multiply  the  given  rate,  per  day,  month,  or  year, 
by  the  number  of  years,  months,  or  days. 


COMPOUND  DIVISION. 


CASE  I. 

WHBN  THE  mVIDENB  ONLY  CONSISTS  OF  SEVERAL  DENO- 
MINATIONS. 


RULE. 

Plage  the  divisor  on  the  left  hand  of  the  dividend,  as  in  Simple 
Division :  then  divide  the  highest  denomination  of  the  dividend 
by  the  divisor,  and  reduce  the  remainder,  if  any,  to  the  next 
inferior  denomination,  adding  to  it  the  parts  of  the  same  name 
in  the  dividend  :  divide  this  number  as  before,  and  proceed  in 
the  same  manner  through  all  the  denominations,  to  the  lowest, 
and  the  difierent  denominations  in  the  quotient  will  be  the  an- 
swer required. 

3*  When  the  divisor  does  not  exceed  13,  the  division  may  be 
performed  mentally,  and  the  diflerent  denominations  of  the  quo- 
tient placed  under  the  same  denominations  in  the  dividend. 
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3.  When  the  divisor  is  a  composite  nuinher,  the  fiu^ton  of 
which  do  not  exceed  twelve,  divide  hy  the  factors  snocessively^ 
and  the  last  quotient  will  be  the  answer.    (See  page  30.) 


EXAMPLE  I. 


EXAMPLE  IL 


Divide  jgl346.  14s.  lO^d.  by    Divide  138  ewt  2  qr.  17  lb.  by 
'38.  41. 

£     $.    d.  cwt.  qr.    lb. 

38)1346  14  10i(  €35.88.94d.     41)138  2  17(3      1     14 
114  123 


206 
190 

16 
20 


15 

4 

62 
41 


334 
304 


21 
28 


30 
12 


175 
43 


370 
342 

"^ 
4 

114 
114 


605 
41 

195 
164 

31  Remainder. 


EXAMPLE  in. 

Divideje429,7s.54^by9. 

£    s.     d. 
9)429    7    54 

£  47  14    li-l 


EXAMPLE  IV. 

Divide  17  tons,  8cwt.  3  qr.  141b. 
by  42. 
tons  cwt.qr.  lb. 
C  7117    8    3     14 
42)- 

C  6  2    9    3    10 


0    8    1       6| 
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EXERCISES. 

1. 

Divide    169  15    8^  by 

3. 

2. 

Divide    659    8    U  by 

5. 

3. 

Divide    833  13    0    by 

7. 

4. 

Divide     100  10    0    by 

9. 

5. 

Divide        8  16    6    by 

12. 

6. 

Divide    178  16  10^  by 

12. 

7. 

Divide  3626  18    2     by 

19. 

8. 

Divide    321  17    0^  by 

47. 

9. 

Divide    418  13    2}  by 

65. 

10. 

Divide    103  14    2\  by 

231. 

11. 

Divide  lOlO  14    1^  by 

32. 

12. 

Divide    576  18    7^  by 

48. 

13. 

Divide    629    6    3    by 

144. 

14.  Divide  8  tons,  11  cwt.  2qr.  14  lb.  by  9. 

15.  Divide  14  lb.  11  oz.  9  A^i.  10  gr.  by  8. 

16.  Divide  5781  qr.  3  bush.  3  peck«,  10  pi.  by  84. 

17.  Divide  127  acres,  2  roods,  4  poles,  by  72. 

18.  Divide  1109cwt.  3qr.  201b.  by  81. 

19.  Divide  294  years,  146  days,  by  73. 

20.  Divide  3168  miles,  30  poles,  by  98. 

CASE  II. 

WHEN  THE  DIVISOR  CONSISTS  OF  SEVERAL  DENOMINATIONS. 

RULE. 

Reduce  both  the  divisor  and  dividend  to  the  lowest  denomi- 
nation given  in  either^  then  proceed,  as  in  Simple  Division,  and 
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tbe  quotient  will  show  how  many  timet  the  divisor  is  contained 
ia  the  dividend*. 

EXAMPLE  I. 

Divide  ^229.  16o.  9d.  hy  £S.  lOs.  3i 

£    s.d. 
£»  10    3)229  16    9 
20  20 


170 
12 

2043 

4596 
12 

)55161  (27  Answer. 
4086 

14301 
14301 

- 

EXAMPLE  11. 

DivM 

B96cwt.lqr. 

201b.  hy  2  cwt.  2  qr.  201V. 

■ 

cwt.  qr. 
2      2 
4 

Ih.              cwt.  qr.   Ih. 
20                96     1     20 

4 

10 

28 

385 
28 

100 
20 

3,00 

3100 
770 

)  108,00(36  cwt.  Answer. 
9 

< 

18 
18 

*  It  M  best  not  to  reduce  tbe  terms  lower  tban  is  occessary  to  sake 
tbe  divisor  aod  dividend  of  the  same  denomioation.  Id  Example  I.  it 
was  aaoceessary  to  reduce  tbe  divisor  aad  dividend  lower  tban  tbree* 
pcoccf  I  as  each  of  tbcoi  consists  of  an  exact  nnmber  of  thrcepencei. 
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EXERCISES. 

1.  Divide  £13403.  19s.  4d.  by  £35  Ts.  4d. 

2.  Divide  £1055.  158.  6d.  by  £25  2s.  9d. 

3.  Divide  £413.  128. 4d.  by  6^. 

4.  Divide  £1589.  128.  T^d.  by  29^. 

6.  Divide  115  cwt.  2  qr.  13  lb.  by  9  cwt.  1  qr.  191b. 
'  6.  Divide  537  lb.  6oz.  3  dvt.  by  7  lb.  5oz.  11  dwt.  11  gr. 

The  use  of  division  is  to  find  either  of  the  factors,  by  the  mul- 
tiplication of  which  a  given  number  is  produced,  when  the  other 
fiictor  is  given ;  and  is,  therefore,  the  opposite  of  multiplication. 
In  arithmetic  it  is  of  very  general  application ;  and,  therefore,  it 
is  necessary,  for  those  who  study  arithmetic,  to  perform  it  rea- 
dily in  the  various  examples  to  which  it  may  be  applied.  To 
assist  the  student  in  solving  questions  by  this  rule,  the  follow- 
ing directions  have  been  subjoined. 

1.  When  the  value,  weight,  or  measure,  of  any  number  of 
articles  are  given,  to  find  the  value,  weight,  or  measure  of  a 
smgle  article;  divide  the  whole  value,  weight,  &c.  by  the  whole 
number  of  articles:  or,  to  find  the  num^r  of  articles,  divide 
the  value,  weight,  or  measure  of  the  whole  by  that  of  a  single 
article. 

2.  To  find  how  much  work  is  performed,  provisions  consumed, 
interest  incurred,  &c.,  in  a  single  day,  (or  any  given  portion  of 
time,)  divide  the  whole  work,  consumption,  interest,  &c.,  by 
the  number  of  days :  or,  to  find  the  time,  divide  the  whole 
amount  by  the  daily  allowance. 

3.  To  find  the  length  of  a  rectangular  surface,  divide  the 
area,  or  superficial  measure,  by  the  breadth ;  or,  to  find  the 
breadth,  divide  the  area  by  the  length, 

4.  To  find  the  area  of  the  base  of  a  rectangular  solid,  divide 
the  solid  measure  by  the  height ;  or,  to  find  the  height,  divide 
the  solid  measure  by  tlie  area  of  the  base. 

The  operations  performed  by  Compound  Division  may  be  pro- 
ved in  the  same  manner  as  those  in  Simple  Division.  See  page 
28. 
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MISCELU^NEOUS  EXERCISES. 

1.  Divide  £452  16s.  4^.  among  17  men. 

2.  What  is  the  value  of  1  lb.  of  sugar,  at  AGs.  6d.  per  cwt  t 

3.  What  13  the  price  of  1  lb.  of  white  lead,  at  £40  per  ton? 

4.  What  is  the  price  of  1  lb.  of  rice,  at  £1  12b.  6d.  per  cwt? 

5.  What  will  the  wages  of  1 3  men,  for  7  weeks,  amount  to» 
at  Is.  lOd.  per  day,  each  ? 

6.  A  person's  income  is  j^96  per  annum,  and  he  spends  22s. 
3^<L  per  week ;  how  much  does  he  save  yearly  P 

7.  Bought  3cwt.  3qr.  121b.  of  cotton  wool,  for  <£62  10s., 
irhat  did  it  cost  per  lb.? 

8.  How  many  yards  of  c)oth>  at  lis.  3d.  per  yard,  may  be 
bought  for  £11  10s.  7id.? 

9.  The  eaiili  revolves  round  its  axis,  from  west  to  east,  in 
23  h,  56  min.  4  sec.,  how  many  miles  an  hour  are  the  inhabit- 
ants of  Edinburgh  carried  by  this  motion :  the  cirenmferenee  of 
the  earth,  on  the  parallel  of  Edinburgh,  being  13911  English 
miles? 

10.  By  retailing  a  puncheon  of  mm,  qt.  105  ffallons^  at  148. 
6d.,  a  merchant  cleared  20  guineas;  what  did  it  cost  him  a 
gallon? 

11.  A  grocer  bought  8  cwt.  1  or.  7  Ibi  of  sugar  for  j§40  14i. 
lid.;  of  which  he  sold  2  cwt.  17  Id.  at  Is.;  but  the  markets  iaQ- 
ing«  he  got  only  9} d.  a  lb.  for  the  rest.  Required  his  gain  or 
km? 

12.  Divide  300  guineas  among  5  men,  ^  women,  and  7  boys, 
so  that  each  man  may  have  half  as  much  again  as  each  womim, 
and  each  woman  twice  as  much  as  each  boy.. 

13.  Divide  1000  gnineas  among  A,  B,  and  C;  so  that  A  may 
have  156  more  than  B,  and  B  62  less  than  C. 

14.  By  selling  barley  at  30s.  a  boll,  a,  merchant  cleared  i  of 
what  it  cost  him;  what  did  he  pay  for  it  a  boll  P 


aOt  REDUCTION. 

15  BYMliiog  flAxat£72  I3s.  a  ton,  a  merdwat  ckMred  | 
ofwbatitGo^liiA;  what  did  he  pay  for  it  •ton  ^  • 

16-  By  selling  a  oerttiii  commodity  at  £6,  a  merdiattt  ekared 
i  of  what  it  cost  him;  what  did  he  pay  for  it  ? 

17  A  privateer  makes  a  orize,  which,  after  charges  are  dft- 
dacted,  amoiittta  to  £5876  ISs.  4d-  How  most  thij  sma  ha 
diTided  among  the  crew,  which  consisted  of  a  captaia^  3  officers, 
and  36  ariyates;  allowiBg  the  caataia  i,  each  officer  A  of  the 
ranaiader,  and  the  rest  to  be  equally  divided  among  the  pnvalc 


mea 


18  A  hogshead  of  tobacco,  placed  at  the  distance  of  3  inches 
fromtlie  fiilemm  of  a  steelyard,  is  equipoised  by  a  weight  of 
82  lb.,  hung  at  96  inches  distance,  oa  the  other  sale.  »-^«".— i 
the  weight  of  the  hogshead  P 


19.  A  grocer  bought  2  hogsheads  of  sugar,  weighing  net, 
S4cwt.3qr.  16  lb.,  for  £103  TOs.;  their  diflerence  in  weight 
1  owt;  8 or.  61b..  and  in  value £7  lis.  6d.    Required  the 


weight  and  value  of  each  ^ 

•  etf.  A  vialaer  buys  20  ^lons  of  spirits,  at9s.  nergalhm, 
wMeh  he  auKcd  with  a  cerUin  quantity  of  water,  and  then  sold 
the  lliixtare  for  9b.  4d.  per  gallon,  by  which  he  gained  £9  in. 
ott  the  whale.    H«w  roach  w^ter  did  he  put  m  ? 

4 


N» 


REDUCTION. 


Rai^ueTioN  is  the  changing  of  numbers  from  one  denomiiia* 
tioB  to  another,  without  altering  their  value. 

The  mle  for  petformtng  opemtions  of  this  Wnd,  adtnits  of 
three  varieties;  viz.  to  bring  numbers  from  a  A^A«^  to  a  ^^^^: 
from  a  lower  to  a  higher  denomination;  and  when  the  highfir 
dcnmaiaatioa  does  not  contain  an  earacf  mmtber  of  liie  hwet. 


SEDUCTION.  fl09 


CASE  I. 

TO  BRING  NUMBERS  FROM  A  HIGHER  TO  A  LOWER  DENOMI- 
NATION. 


RULE. 

Multiply  the  highest  denomination  by  the  number  which  wiB 
reduce  it  lo  the  next  lower  denomination,  adding^  to  the  product 
the  number  oi  the  same  name  to  \vhich  th^  highest  is  redooe^ 
if  any :  continue  this  mode  of  proceeding  till  the  given  denomi  -. 
nations  be  reduced  to  the  denomination  required.. 


EXAMPLE  I. 
Reduce  £154  IBs.  Sfd.  to  farthings^ 

£154  18s.  ejd. 
30 


(add  188.)        3098  ahiUiags 

12 


(add6d.)        37182  pence 

4 


(add  id.)      148730  farthings 

EXAMPLE  II. 
Reduce  1789  guineas  to  pence. 

•1789 
21 

1789 
8578 


37569  shilMags 
12 

450828  pence. 


qfy^  BEDUCTION. 

EXAMPLE  III. 
Redace  3  tons^  8  cwt  1  qr.  16  lb.  to  poands. 


t9n$    ctot.  or. 

Method  1st     3.8.1. 

20 

(add  8  cwt.)      68  cwts. 

4 

(add  1  cp.)       273  qw. 

28 

lb. 
.  16 

(add 

Method  2d< 
Iqr.  I6lb.) 

C¥)i,    qr. 

.    68  .  1  , 
68 
68 
6844 

.  16 

76601b*. 

1 

2900 
546 

(add  161b.)   76601b. 

• 

EXERCISES. 

1.  Redaoe  £412  198.  7id.  to:farthings. 

2.  Reduce  £69  128. 4^.  to  halfpence. 

3.  Redaoe  57  guineas  to  pence. 

4.  Reduce  £2  13s.  2d.  to  twopences. 

5.  Reduce  £31  16s.  6d.  to  threepences. 

6.  Reduce  £76  19s.  8d.  to  fourpences. 

7.  Reduce  £913. 128.  6d.  to  sixpences. 

8.  Reduce  1737  crowns  to  pence. 

9.  In  9  lb,  8  oz.  9  dwt.  11  gr.  how  many  grains  ? 
10.  In  8  lb.  1 1  dwt  how  many  pennyweights  ? 


*  This  method  of  redacing  cwts.  to  lbs.  it  easier,  and  the  arninge- 
meat  neater,  than  by  Method  1st.  The  reason  of  ibis  arrangement 
prodneing  the  same  result  as  Method  1st  is,  that  l  cwt.  being  equal  to 
IIS  lb.  any  number  of  cwts.,  placed  under  UmI/  and  added,  produces 
its  double;  if  wrote  one  place  to  the  Itft,  it  is  ten  times  greater;  if  fine 
flacu^  it  is  one  hundred  times  greater ;  therefore,  if  any  number  he  wrote 
under  itself  three  timetf  the  Jirst  tin^  directly  under  itself,  the  second 
time  removed  one  pUee  to  the  f^,  and  the  third  two  plaeee  to  the  ^, 
the  mm  of  the  whole  wilt  be  iia  times  greater  than  that  number. 
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11.  Reduce  41  lb.  1  07. 2  dr.  to  grains. 

13.  Reduce  8  tons^  11  cwt.  to  pounds. 
13«  Reduce  15  cwt.  2  qr.  15  ib.  to  pounds. 

14.  Reduce  47  yards>  1  qr.  S  nails^  to  nails. 

15.  Reduce  7  miles,  3  furiongs,  17  yards,  to  inches. 

16.  Reduce  5  tuns  of  wine  to  pints. 

17.  Reduce  5  busheb,  3  pecks,  to  pints. 

18.  Reduce  15  reams  of  paper  to  sheets. 

19.  Reduce  10  solar  years  to  seconds. 

20.  Reduce  365  days,  5  hours,  48  minutes,  to  seconds, 

CASE  II. 

TO  BRING  LOWER  DENOMINATIONS  TO  BieHER* 

RULE. 

Divide  the  g^ren  denomination  by  as  many  of  that  name  as 
make  tme  of  the  next  higher;  continue  to  divide  the  quotient  in 
this  manner  till  the  given  denominations  be  brought  to  the  one 
rsqoired. 

EXAMPLE  I. 
In  31S51  fiurtbings,  how  many  pounds? 

4)31251  or,  96,0)3125,1  (£32  lis.  (^d. 


12)  7812—3 


245 


2/))    65,1-^  192 

Jp32  11  0^  48)"53r(lls. 

,   48 


51 

48 


3  fiurihings. 


4|05  BEDUCTIOir. 

EXAMPLE  II. 

In  753815  ounces,  how  mimy  cvte. 

r4)753815 

16^     

14)188453—3 


7)  47113—7 
38 

6730—3 


{ 


9^)    168;8  17  7 

cvt.    84  3  17  7 


EXERCISES. 

«  • 

1.  In  51^3  halfpence^  how  many  pounds  ? 
8.  In  98760  threepences,  how  many  pounds? 
3v  In  136090  fourpences^  how  many  pounds  ? 

4.  In  54335  sixpedces,  how  mtny  pcniids  P 

5.  In  75000  Scots  merks,  how  many  pounds  sterlii||;  ? 

6.  In  56050  grains  of  gold,  how  many  oz.  and  lbs  P 

7.  In  45000  dwts.  of  siirer/how  many  lbs.P 

8.  In  34960  drops,  avokdupois,  how  Qiaoylb«.P 
9*  In  133160  ounces,  avoirdupois,  how  many  ibs«? 

10.  11035  lbs.  how  many  cwU.P  -      -    - 

11.  In  10596  half-nails  of  cloth,  how  many  yards  ? 

13.  In  50500  inches,  how  many  Flemish  ells  ? 

..  ... 

13.  In  180360  inches^  how  many  feet  and  y|j*di  P 

14.  In  36590  yards,  how  many  English  acres? 

15.  In  740355  cubic  inches,  how  many  wine  gallons  ? 

16.  In  89616  pints  of  wine,  how  many  quarts  and  gallons'* 

17.  In  8409600  nunutes,  how  many  hours  and  days  ? 
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CASE  III* 

MMW  T0S  BX«BBlt  DJBlCOMIHATIOll  BOB9  KOT  COMTAIll  4V 

EXACT  KUMBKR  OF  THE  LOWEK. 


BULE. 

Reduce  Wth  to  tbe  same  uamt,  and  tbni  divide  the  one  hf 
Ae  otlMT. 


EXAMPLE  L 

In  864S  gnieas,  {mht  may  pomidftP 

Ifetbodltt.    8643  MethedSd.    864^ 

21  v^=    4»S 


6643  £Wi5ZM. 

17286  ■  . 


S»0)I8150;3 


^£9075  3ft. 


EXAlirLE  II. 

\  lo  1649  doBars^  at  4s.  6d.  eacb,  how  many  guineaa  f 

I        Method  let    1649  Method  2d.    4».  6d.s;  9  ai^Kpfipioea 

9  21s.  0d.r:42  ditto 

and  9  _  3        U 

f7)14841  42^14 T 

42l     

1 6)  2129-^1  therefore,     1649 

4-=    824^. 


guineas    453^^1^ 


7)2473i 


gnioeas  353^ 


As  sliert  calenUtioos  jure  less  liable  to  error  than  long  eoes, 
fte  denominatioiis  concerned  shoold  he  reduced  no  low^r  than 
is  dliiolvtdy  necessary^  as  in  Example  U.,  Method  1st:  the 


^08  REDUCTION. 

divisor  and  dividend  ought  also  to  be  abridged,  irhen  it  is  prac- 
ticable, as  in  Example  II.,  Method  2d.  Operations  may  also 
be  shortened  by  adding  or  subtracting  some  aliqtiot  pari  of  the 
^iven  nnmber,  as  in  Example  I.,  Method  3d;  and  in  the  follvw- 
mg  instances: 

To  bring  any  number  of 

Guineas  to  pounds  add  Vo-  of  the  number  to  itself. 

Guineas  to  moidores,  deduct  |« 

Crowns  to  dollars,  add  f . 

Dollars  to  crowns,  deduct  -rb. 

Yards  to  English  ells,  deduct  f. 

Flemish  ells  to  yards,  deduct  -^. 

English  ells  to  yards,  add  -^. 

Troy  lbs.  to  Avoirdupois  lbs.,  deduct  -J-, 

Avoirdupois  lbs.  to  Troy  lbs.,  add  f . 


EXERCISES. 

1.  In  37234  pounds,  how  many  guineas  ? 
3.  In  756  guineas,  how  many  pounds  P 

3.  In  7668  guineas,  how  many  moidores  P 

4.  In  7880  moidores,  how  many  pounds  P 

5.  In  5095  guineas  how  many  crowns  P 

6.  In  4330  lbs.  avoirdnpob,  bow  many  lbs.  troy  P 

7.  In  4330  yards,  how  many  ells  Sng(isb  P 

8.  In  9546  nioidores,  how  many  guineas  P 

9.  {n  2667000  dollars,  at  4s.  6d.,  how  many  pounds  P 


MISCELLANEOUS  EXERCISES. 

1.  If  1  oz.  of  silver  cost  5s.  4d.  what  will  3  lb.  5  oz.  cost  P 

3.  If  1  oz.  of  gold  c»ai£B  17s.  lOjd.  what  will  31b.  7  oz, 

costP 

8.  Required  the  price  of  1  lb.  of  flax,  when  1  cwt.  costs  45 
guilders^  each  3s.  1^.P 
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4.  What  co»t  71  lb.  of  cloves,  at  6s.  9td.  per  lb.  ? 

5.  A  person  observed  the  flash  of  a  cannon,  and  S2  seconds 
after  he  heard  the  report.  Required  the  distance  of  the  cannon, 
sound  moving  1142  feet  in  a  second  ^ 

6.  A  person  engages  to  pay  a  debt  of  £9  I6s.  by  weekly 
pa^rnients  of  3s.  6d.,  in  what  time  will  the  debt  be  discharged  r 

7.  If  there  are  703^7.000  souls  in  the  worlds  and  if  a  gene- 
ration last  35  years,  how  many  die,  at  an  average,  in  an  hour? 

8.  A  degree  of  the  meredian,  in  latiinde  45deg.,  measurea 
57027  French  toises.  Required  its  length  in  English  feet, 
4000  French  feet  being  equai  to  42637^  EngHsh  feet? 

9.  From  the  aberration  of  the  fixed  stars,  it  appears  that  light 
in  about  8  minutes,  7  seconds,  passes  over  the  semidiameter  of 
the  earth's  orbit,  which  is  computed  to  be  95,000,000  miles. 
How  many  miles  do  the  particles  of  light  move  in  a  second  P 

10.  Suppose  there  are  14|  lb.  of  pressure  by  tlie  atmosphere 
on  every  square  inch  of  the  human  tM>dy ;  and  suppose  the  sur- 
fece  of  the  body  to  contain  15  square  feet,  how  many  tans  of 
air  press  on  the  human  body  ? 

11.  If  a  ship  sail  7  miles  an  hour,  how  many  days  will  it 
take  to  run  from  Gibraltar  to  Malta,  their  distance  bemg  1107 
miles? 

12.  In  the  mint  of  England,  1  lb.  troy  of  gold  is  coined  into 
44i-  guineas.     Required  the  weight  of  a  guinea  P 

13.  How  much  pure  gold  does  a  guinea  contain,  1  lb.  of 
standard  gold  c  >iitaining  I  oz.  of  alloy  ? 

14.  Ilequired  the  weight  of  a  shilling,  1  lb.  troy  of  si]?er  be- 
ing coined  into  69  shilliogs  P 

15.  How  much  pure  silver  does  a  shilling  contain,  1  lb.  of 
Sudani  silver  containing  18dwt.  of  alloy  P 

16.  A  dollar,  coined  in  the  mint  of  the  United  States  of 
America,  weighs  416  grains,  whereof  44;^  are  alloy.  Required 
its  value,  agreeably  to  the  British  standard? 


17*  How  would  the  number  100  be  expressed,  on 
lition  of  5  digits  being  only  in  use  ? 


the  suppo- 
aition 


tlO  SIMPLE  PROPORTION* 

18.  On  tlie  snppositioii  of  5  digits  only,  vhat  is  til*  import 

of  the  digit  5  thrice  expressed  in  the  series^ 

19»  How  many  half-guineas,  quarter-guineas,  aad  of  eadi  ma 
eqaai  number,  are  there  in  J^37. 10s.  6d«P 

90.  How  much  wUl  ^392.  ISs.  be  vorth  in  Ijnland;  one 
shilling  being  worth  13d.  in  Ireland? 

81.  How  many  English  miles  are  equiralent  to  375  aeogra- 
phical  miles,  69-^^  of  the  fomier  being  equal  to  60  of  the  Tatter  ? 


92.  How  long  wo«ld  100  men  take  to  count  a  billion  of  gui- 
neas, supposing  each  man  to  count  100  guineas  in  a  miuute^ 
and  to  wco'k  12  hours  per  day  P 

23.  How  many  crowns,  half-crowns,  and  groals,  aad  of  oadb 
mn  eqval  number,  are  there  in  46  guineas  ? 

24.  A  spring  of  water,  whidb  fiomishes  5  gallons,  5|  pints 
each  minute,  supplies  a  town  of  1500  fiuniiies.  How  moch 
water  has  each  mmily  daily  ? 

25.  How  many  turns  do  the  wheels  of  a  carriage,  18  feel  m 
circumference,  make  in  passing  over  5  miles  P 


SIMPLE  PROPORTION. 


The  subject  of  Proportion  having  been  already  explained,  at 
page  32,  and  illustrated  by  a  number  of  examples,  it  is^  there- 
fore, unnecessary  to  repeat  the  rule  for  stating  and  solving  ques- 
tions in  this  place,  as  the  rule  delivered  at  page  34  is  general, 
and  applies  to  all  questions  that  can  be  solved  by  Proportion'; 
or,  as  it  is  often  termed,  the  Ruie  of  Three*. 

When  the  terms  are  in  more  denominations  than  one,  if  they 
can  be  multiplied  and  divided,  as  in  Compound  Multiplioation 
and  Division,  this  method  should  be  adopted.    If  not,  the  terms 


*  Am  the  qoestiom  at  pages  36  and  40  are  not  ioBneJiately  coaneclcil 
with  nercaotile  affairi ,  thosv  ibat  follow  will  bfi  cosliACd  cailrcly  to 
aach  Inunssctioui  at  occur  in 
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most  be  reduced  to  the  same  denomination^  and  the  first  and 
second  to  the  same  name. 

If  all  the  terms  be  of  the  same  kind,  it  is  sufficient  if  either 
the  second  or  third  be  reduced  to  the  same  name  with  ihe  first  * 
the  fourth  term,  or  answer,  ia  of  the  same  name  as  the  oiner. 

Operations  may  often  be  shortened,  and  rendered  more  aaay, 
by  reducing  the  lower  denominations  to  a  vulgar  or  deotmal 
fraction  of  the  highest  denomination. 

EXAMPLE  I. 

If  5  cwt.  3qr.  14  lb.  of  soap  be  purchased  for  £28.  Us.  4d., 
bow  much  may  be  purchased  for  £7  6s.  8d.? 

£   *'     ^'  £    s.   d.         cwt.qr.lb. 

28  14    4      :      7    6    8     ::    5    2  14 

20  20  10 


574  146  56    1     0x4 

3  3  10 


1723*  440  562    2    0 

4 


2250    0    0 
2d  line  X  by  4=  225 

——cwt.  qr.  lb. 
1723)2475(1     I  20i,U% 
1723 

752 
4 

3008 
1723 

1285 

28 

10289 
2570 

35980 
3446 

Rem.    1520 
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EXAMPLE  IL 

If  3  cwt.  3  qr.  7  lb.  of  sugar  cost  £l4t.  Qs.  9(i.,  what  wOI 
7  cwt.  3  qr.  21  lb.  cost  P 

Dedmally. 
S8|71b.        38  1 211b.  12|9<L 


4  I  2.25         4  I  8.75  2,0  |  9.75 


3^25     :     7.9375         :      14.4875 =J^1 4. 98. 9d. 

7.9375 


724375 
1014125 
434625 
1303875 
1014125 


3.5625)114.99453125(<£32.28 
106875         20 


81195  5.60 

71250  12 


99453  7.20 

71250 

d§32.  58. 7d.  Ans. 


282031 
285000  neariy. 


By  Vulgar  Fractions, 
cwt.         cwt.  £ 

^■^    :    7it    :    14U 
or,    57       :    127     :    14^ 
80  80 

4560  1159 

127 

8113 

2318 
1159 


456,0)14719,3( 


£32.  5s.  7d.  Auswer. 
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MISCELLANEOUS  EXERCISES. 

I .  If  II  lb.  of  sugar  cost  98. 7 id.  what  will  38  lb  of  the  same 
eoatf 

9.  lUquired  the  value  of  87  lb.  iron^  at  £25, 15s.  a  ton  P 

3.  Required  the  value  of  2  ewt  I  qr.  14  lb.  tea,  at  7s.  dd.  alb.? 

4.  Bouffht  4cwt.  3  qr.  14  lb  cheese,  at  £S,  58.  4d.  a  cwt; 
required  me  amouut  of  my  bill  ? 

5.  Required  the  value  of  15  easks,  qt.  53  cwt.  1  qr.  21  Ik 
Montreal  potashes,  at  £2.  58.  a  cwt.P 

6.  Required  the  value  of  5  bundles  of  Riga  Rhine  hemp, 
weighing  3  tons,  6  cwt.  2  qr.  7  lb.  at  j^63.  lOs.  a  ton  P 

7.  A  piece  of  linen  is  worth  j^5.  lOs.  6d.  at  4s.  3d.  a  yard; 
bow  many  yards  does  it  contain  P 

8.  I  have  received  £7>  16s.  for  p^  of  a  piece  of  broad  doth, 
containing  at  first  37  yards,  value  £29.  I2s.  how  much  remains 
nnsoldP 

9.  A  bankmpt's  debts  amount  to  £1565.  lOs.  and  his  eflfeots 
to  J^853.  158.  6d.;  how  much  will  his  creditors  receive  per 
pound  P 

10.  A  bankrupt,  whose  debts  amount  to  jgS30.  lOs.  6d. 
compounds  with  his  creditors  for  14s.  dd.  per  £,  how  much  do 
they  receive  in  aU  P 

1 1 .  A  merchant  bought  a  quantity  of  Holland,  at  4s.  6d.  per 
ell  Flemish,  what  is  that  per  ell  English  P 

12.  A  linendraper  has  on  hand  a  quantity  of  linen,  for  which 
he  paid  at  the  rate  of  2s.  9-^.  a  yard,  and  means  to  retail  it  so 
as  to  gain  l|d.  on  each  shilling  it  cost  him;  how  much  must 
he  charge  for  a  yard  of  itP 

13.  If  a  merchant,  who  charges  l|d.  profit  on  every  shilling 
prime  cost,  draw  J^900  in  the  course  of  a  year ;  what  is  his 
yearly  income  P 
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14.  If  2d.  be  charg:ed  on  a  shilling  prime  cost,  to  vhal  ex- 
tent must  a  merchant  deal,  to  clear  J^IOO.  P 

15.  Required  the  yaiue  of  I3|  yards  of  sarsenet,  at  6s.  9d.  a 
yard? 

16.  If  the  interest  of  £100  for  a  year  be  J^5,  what  is  the 
interest  of  £316. 10s.  6d.  for  a  year  ? 

17.  A  gentleman  buys  an  estate  for  £7500,  by  which  he  has 
4-^  per  cent  for  his  money.  Required  the  yearly  rent  of  the 
Bststef 

18.  If  3  cwt.  13  lb.  of  curd  soap  cost  «£14.  2s.  9d.  what  will 
7'cwt.2qf.251b.  coatP 

19.  If  5  cwt  2qr.  15  lb.  of  ashes  cost  £7,  3s.  5id.  how 
much  may  be  bought  for  £9, 10s.  5^.  ? 

*   20.  Bought  2  cwt.  3  qr.  14  lb.  of  sumir  for  £13.  2s.  7d.;  at 
what  must  I  retail  it  a  lb.  to  clear  £2.  os.  on  the  whole  ? 

21.  Bought  52  ells  English  of  broad  cloth  at  20s.  6d.  per 
eD>  how  nay  I  retail  it  per  yard  to  clear  7  guineas  on  the  whole  f 

22.  Bought  a  quantity  of  linen  at  the  rate  of  9s.  6d.  lin*  3 
yards,  by  selling  which  at  the  rate  of  248.  6d.  for  7  yards,  I 
gained  as  much  as  24  yards  cost  ne.    Required  the  quantity  ? 

23.  If  18  cwt.  of  sugar  cost  £76,  what  will  32  cwt  cost  P 

24.  If  7  ounces  of  silver  be  worth  d8s.  6d.  what  is  tlie  value 
•f31b.9oz.23dwtP 

25.  If  50  yards  cloth  be  purchased  for  £36.  17s.  6d.;  how 
much  may  he  purchased  for  £76  P 

26.  If  one  gain  £1.  15s.  on  a  hogshead  of  wine  worth  £15, 
how  many  must  he  sell,  and  to  what  extent  must  he  deal,  in  or- 
der to  gain  £100.  P 

27.  Bought  7  yards  of  cloth  for'l7s.  8d.;  what  must  be  grren 
for  5  pieces,  each  containing  ^\  yards  P 
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COMPOUND  PROPORTION. 


The  rale  for  stating  and  resoWing  tjuestioiis  belonging  to 
Compound  Proportion^  has  been  stated  at  page  38*. 

EXAMPLE* 

If  the  fretgbt  of  a  ship,  of  170  tons,  for  3  months,  be  ^g9D, 
how  moeh  should  Uie  freight  of  a  ship,  of  118  tons,  be  fer  5 
nontlts? 

tons         tons  x 

17,0    :     118    :  :    9,0 
3  6 

51  590 

9 

51)5310(£104.  98.  4Ad. 
51 

"sio 

204 

6 
90 

190 
109 

18 
19 

916 
.904 


12  14 
TT|TT 


*  At  Ihii  nile  it  of  Ibc  greatest  use  in  compwring  the  mooiei,  weiicbd, 
•mI  neatiirei  of  differeat  countries  with  each  other,  the  student 
•hosUI  oiakc  hiawclf  perfectly  well  acquainted  with  it. 
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MISCELLANEOUS  EXERCISES. 

]  •  If  12s.  be  giTen  for  the  carriage  of  2  cwt.  3  qr.  1 92  mileB, 
how  much  should  be  given^  at  that  rate,  for  the  carriage  of  8  cwt. 
1  qr.  128  miles  ? 

2.  If  the  interest  of  £100,  for  12  months,  be  £S.  lOs.,  how 
much  is  the  interest  of  £il5,  for  5  months  ? 

3.  A  person  put  out  a  sum  of  money  to  interest,  at  4  per  cent, 
by  which  he  cleared  £^35,  in  a  year  and  9  months ;  required 
the  sum  ? 

4.  If  cloth,  5  quarters  wide,  cost  14s.  6d.  a  yard,  what  ought 
cloth  of  the  same  quality,  3  quarters  wide,  to  cost  per  Scots  ell? 

5.  Bought  a  cask  of  butter,  containing  50  lb.  of  24oz.  each, 
at  Is.  3d.  a  lb.,  how  must  I  retail  it,  by  the  Dutch  lb.  of  17-}- 
oz.  to  dear  3d.  on  each  shilling  it  cost  me  ? 

6.  Bought  a  quantity  of  Scots  cheese,  at  5^.  a  lb.  of  22 
ounces;  how  may  I  retail  it,  by  the  avoirdupois  lb.,  to  clear  12^ 
per  cent.P 

7.  If  1  lb.  of  gold  be  15  times  more  valuable  than  1  lb.  of  sil- 
ver, and  the  proportion  of  its  weight,  to  that  of  silver,  be  as  196 
to  110,  what  is  the  value  of  an  ingot  of  gold,  equal  in  bulk  to 
one  of  silver,  worth  50  guineas  P 

8.  If  the  interest  of  £100  for  a  year  be  £5,  what  will  tiie 
interest  of  £236,  for  78  days,  be  ? 

9.  If  the  freight  of  a  ship  of  120  tons  for  7  months,  be  ^350, 
what  ought  to  be  paid  for  a  ship  of  150  tous,  for  4  months  ? 

10.  If  a  ship's  company  of  120  men  consume  ^50  value  of 
wine  in  three  weekn,  at  1  pint  per  day  each,  when  the  price  is 
£45  per  pipe;  how  long  will  £1000  value  serve  250  men, 
when  each  man  is  allowed  1.;^  pint  per  day,  and  wine  at  «£48 
per  pipe  P 
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RULES  FOR  PRACTICE. 


Thb  rules  and  oliseryations^  contained  in  the  foregoing  ]Mirt  of 
this  work/  comprehend  the  whole  system  of  arithinetic,  and  are* 
sufficient  to  enable  any  one,  who  understands  them  perfectly,  to 
perform  every  species  of  computation  that  can  occur.  In  many 
cases,  however,  the  work  of  calculation  may  be  abridged:  by  at- 
tending to  the  particular  circumstauces  of  the  cnlottlsitions-to  be 
performed;  such  as  the  kind  of  numbers  that  ar^  given,  the  relk- 
tion  they  bear  to  each,  and  to  certain  integers,  &c. 

As  this  manner  of  performing  computations  is  of  the  utmost 
consequence  to  those  who  are  engaged  in  commercial  affiiirsi^ 
the  most  useful  methods  which  practiee  has  suggested,  for  ren- 
dering mercantile  computations  easy,  will  be  noticed  in  the  re- 
maining part  of  this  work.  ^ 

TABLE  OF  ALIQUOT  PARTS. 
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CASE  I. 

WHBN  T&E  OITEN  r»ICE  I»  AN  ALIQUOT  FAET  Of  A  POirKB* 

RTTLE. 

Dinde  ike  given  qawtitj  or  sanlier  of  articles  by  thai  tM* 
Met  part^  end  the  qootieot  is  the  answer  in  pounds. 

li  the  quantity  eoatain  fraetional  parts,  redaee  tiien  to  a  dk* 
eimai;  ix  take  parte  of  the  prioe  for  thea ,  or  snbstitate  sneli  a 
part  of  a  ^nmd  for  themes  the  teetbn  is  of  a  unit,  eoasider- 
u^  the  integral  part  of  the  quantity  as  pounds. 

EXAMPLE  I.  EXAMPLE  IL 

Wlw^t^ee^t  6641  yards  at  68. 6d.    What  cost  S564  yardsat  Si. 
per  yard?  per  yard? 

6b.  8d.=si)6814  8d.=TV)3S64 


4^3271  6  8  j^ll8  16  0 

EXERCISES. 

1 .  What  cost  4673  yards  at  10s.? 
li.  What  cost  7884  yards  at  6$.  8d.  ? 
a.  Whal  cost  4565  yards  at  5s.? 
4.  What  cost  5169  yards  at  4b.? 
(•  What  cost  3585  yards  at  Ss.  4d.? 

6.  What  cost  7648  y aids  at  2a«  6d.  ? 

7.  What  cost  7658  yards  at  2s.  ? 

8.  What  cost  1085  yards  at  Is.  8d.? 

9.  What  cost  3657  yards  at  Is.  ? 
10.  What  cost  3394  yards  at  8d.? 
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11.  Wlmt  oost  4873  yurds  at  6d.  ? 
la.  Wliatoo8t«3]5y«rd»at4d.? 
IS.  What  oost  3967  yards  at  3d.  ? 
I4«  What  coat  7639  yards  at  2d.  ?y 
15.  What  cost  98354-  yards  at  6s.  8d.  ? 
Id.  What  cost  7581 1  yards  at  3s.  4d.  f 

17.  What  cost  34154  yards  at  la.  Si.t 

18.  What  cost  6916^  y^rda  at  8d.  P 

19.  What  cost  3545tV  y^^^  ^  ^  ' 
9).  What  cost  d577i8r  yards  at  4d.  ? 
91.  What  cost  4753^  yards  at  2d.P    x 

CASE  II. 

WHEN' THE  PRICE  IS  ANT  NDMBBE  0^  SHUJ^INOS. 

RULE. 


1 .  Multiply  the  qnantity  or  munber  of  articles  by  the  nnmber 
of  shiUings,  and  divide  the  pioditct  by  20. 

2.  If  the  price  be  an  even  nnmber  ai  shiilio^,  multiply  by 
lialf  the  nnmber  and  divide  by  10;  or,  which  is  the  same  thing, 
■ittltiply  by  half  the  number  of  shillings,  and  double  the  right 
huid  figure  of  the  prsdaefe  for  shilKngs,  mmI  the  other  figures  of 
it  are  pounds*. 


*  This  Method  may  be  Uken  when  t^e  BQinber  of  ■hilUsfiUi  oddj  b 
hi  flMM  eisaiplsiy  thcrt  will  be  m  rtmmindnt  of  i  in  mridiBg  by  9» 


bat 
which  is  i§^  sad  awst  be  added  io  the  doable  of  the  rif  ht  hsad  figure. 


fHfQ  RIJLES  FOB  PRACTICE. 

EXAMPLE  I.  EXAMPLE  IL 


What  cost  ^94llw.  at  98. 
per  lb.? 


What  cost  4688  lbs.  at  I4i. 
perlb«? 


2fl)2SUfi 
jgldSr  6  0  Answer. 

EXAMPLE  IlL 

What  coat  B385yai^^^ 
lla.  per  yard? 

8385 

H 

.        .4192+1 


£S»\ 


£4611  15  0  Ana. 


EXAMPLE  [V. 

What  cost  5779  yards  at 
198.  per  yard? 

5779 

52011 
2889+1 

£5490  1  0  Ana. 


EXERCISES. 

1.  Valve  8496  yarda  at  3s. 

2.  Valae  5143  yards  at  Ts. 
3«  Vake  4164  yards  at  Us. 
4.  Value  3566  yards  at  13a. 
6.  Yabe  4787  yarda  at  ISs. 

6.  Valae  5898  yards  at  178. 

7.  Value  5779  yards  at  49b. 

8.  Value  4298  yards  at  21s. 

9.  Value  7650  yards  at  23s. 

10.  Value  8751  yards  at  3s. 

11 .  Value  9322  yards  at  5s. 

12.  Value  5353  yards  at  78. 

13.  Value  2794  yards  at  9a.    / 
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14.  Talie  8385  yard»  st  lis. 

15.  Value   654  yards  at  2tu 

16.  Value  5764  yaHa  at  4b. 

17.  Value  9735  yarda  at  Gy- 

18.  Value  8i6&  yards  at  fti« 

19.  Value  4688  yards  at  l^s. 
90.  Value  4688  yards  at  14s. 
81.  Value  3538  yards  at  16b. 
f2.  Value  9854  yards  at  98s.^ 

If  the  priee  be  the  Bom  of  two  or  uwre  aliquot  parts  of  &(NNni4» 
these  MMy  be  escalated  ibr^  as  directed  in  Ctise  I«  and  then  added* 

CASE  111. 

WHEN  TBS  PRICE  IS  SO  MANY  PWCX. 

BULB. 

MultipTy  the  ooantity  by  the  naraber  of  pence^  which  reduce 
to  poonas ;  or»  if  the  price  be  an  aliqaot  part  ^a  shilliii^^^  or 
can  be  diYided  into  two  or  more  aliquot  parts  of  a  shiDiug,  wotk 
for  these,  as  io  Case  1.,  aod  the  result  will  be  shillings,  which 
reduce  to  pounds*. 

EXAMPLE  1.  EXAMPLE  IL 

What  cosf  7423  lbs.  at  4d.     What  cost  4856  lbs.  at  l]d« 
per  lb.  ?  per  lb.? 

4d.  =  4)7483  4856 

11 


8,0)847,4  4 


^  183  14    4 


18)53416 


8,0)  445,1  4 
£222  11  4 


*  The*  quotient,  after  diTidiDg  by  any  aliquot  part,  it  always  of  tbo 
MMK  saiac  or  dcsouiiiMfioB  aa  tbsl  of  Which  the  dbiwr  is  •■  aliq«ot 
psit. 


BUUES  FOE  FIUCTICB«* 

EXERCISES. 

1.  What  oo0t  4846  lb.  at  3d«  p«r  Ibi 

2.  What  cost  7484  lb.  at  3d^ 

3.  What  coat  6962  lb.  at  6d.P 

4.  What  ooet  dd71  lb.  at  5d.? 

5.  What  cost  3952  lb.  at  6d.? 

6.  What  cost  7453  lb.  at  7d«? 

7.  What  cost  3450  lb.  at  8d.? 
6.  What  cost  1791  lb.  at  9d.? 
9.  What  cost  7553  lb.  at  lldJ 

10.  What  cost  3708  lb.  at  lOd.? 

11.  What  cost  3781  lb.  at  5d.? 

12.  What  cost  7777  lb.  at  7d.?  ^^ 

If  the  d^erenee  between  the  s^iven  price  and  a  wmnd  be  any 
aliqaot  part  of  a  pounds  consider  the  quantity  or  number  of  artiolea 
as  so  many  pounds;  then  subtract  the  value«  at  that  aliauot  parU 
from  the  yalue  at  a  pounds  and  the  remainder  will  be  tke  yalne^ 
it  the  given  price. 

.■ 

EXAMPLE  I.  EXAMPLE  IL 

Refiired  the  Yalue  of  846^    Required  the  value  of  4968 
yards^  at  16s.  8d.  per  yd.?         yards,  at  18s.  4d.  per  yd.? 

j§8464  J^4962 

8s.4d.=  i=  1410  13    ^        ls.8d.=T'7=    413  10    0 

£^53    6    8  £  4548  10    0 


m 


For  13s.  4d.  subtract  ^.  For  21s.  Od.  add  ^. 

15s,  Od.    :           i.  22s.  Od.  —  Vo- 

16s.  Od.  —  i.  238.  4d.  —   i. 

17s.  6d.  f  248.  Od.  —   *. 

18s.  Od.  A-  258.  Od.  —    ^ 


I9s.0d.  ■       ■   .^i  30a.' Od.  ~   f. 


RULES  FOR  PAACTICK. 

11m  Mode  of  fi«eeediA§r  Mfty  be  extodad  to  Ae  sliqart  f^ 
«f  ft  fmad,  M  weH  aa  a  pomid  ilaelf. 

EXERCISES. 

L  What  eesi  7964  ewt.  at  158.  eaeb. 

2.  What  cost  4373  cwt.  at  16a.? 

3.  What  cast  394S  cwt  at  17s.  6d.? 
4«  Wliat  coat  4991  «wt.  at  188.P 

5.  What  coat  3975  cwt  at  18b.  9d.? 

6.  What  eoat  7986  cwt  at  18a*  8d.P 

7.  What  coat  3764  cwt.  at  23a.  4d.P 
S.  What  cost  591 1  cwt  at  22b.  6d.^^ 
9«  What  coat  3574|  cwt.  at  I9b.  6d.P 

10.  What  coat  3127^^  ewt  at  20a.  6d.r 

CASE  IV. 

WBBN  THB  PRICE  CONSISTS  OF  PENCE  AND  IAETHING8* 

RULE. 

Fliid  the  Talae  at  the  girea  namber  of  pence^  aa  dureeted  In 
Cue  IIL^  and  at  the  hrthinga,  from  the  proportioa  they  bear  to 
the  pence;  add  these  together,  and  reduce  the  som  to  poanda. 


EXAMPLE  I. 


EXAMPLE  II. 


What   eoat  329rib.  at  S^d^    What   coat  27721b.  at  7{d. 

per  lb.? 


4d 

Id. 

1 

If 


I 

T 


f 

T 


M 


per  lb.? 

3287 

1095    8 
273  U 
68    &i 


143,8    0^ 
£  71  18    Oi 


6d. 


li 


i 

i 


|977« 

1386 
S466 


173;8  6 


j^  86  13    6 


%9A  KULES^  FOR  PRACTICE. 

It  irill  sometiQies  abridge  the  kbonr  to  jein  sone  of  tiw  fitr- 
things  to  Bome  of  the  pence  in  taking  the  parts;-  as  in  Example 
II.,  where  the  value  is  first  found  at  6d.  and  then  at  l|d.  which 
is  -^th  of  6d. 

Example  1.  might  have  been  performed  by  fiadiag  the  value 
at  6d.  and  then  subtracting  \  of  that  flhe  value  at  ^d.)  froni 
the  value  at  6d. 


EXERCISES. 

1.  What  is  the  value  of  45721b.  at  S^d.? 

%  What  is  the  value  of  7692  lb.  at  5:^.P 

3.  What  is  the  value  of   459  lb.  at  7\^.% 

4.  What  is  the  value  of  479  lb.  at  4}d.? 

5.  What  is  the  value  of  8754  lb.  at  3^.? 

6.  What  is  the  value  of  574  lb.  at  Ifd.P 

7.  What  is  the  value  pf  7463  lb.  at  3^4.? 

8.  What  is  the  value  of  6472  lb.  at  2^d.? 

9.  What  is  the  value  of  7358  lb.  at  9|d.? 
10.  What  is  the  value  of  2796  lb.  at  ll|d.P 


I     '  « 


CASE  V, 


WHEN  THE  PRICE  CONSISTS  OF  SHILLINGS  AND  LOWER 

DENOMINATIONS. 


RUliE. 

1.  Multiply  the  quantity  by  the  shillings,  and  find  the  valne 
of  the  pence  and.fartning8,  from  the  proportion  they  bear  to  the 
shillings;  add  these  together  and  redace  the  sum  to  pounds. 

2.  Divide  the  price  into  aliquot  parts  of  a  ponnd,  or  of  a  part 
already  found ;  calculate  the  values  corresponding  to  these,  as 
directed,  in  Case  I.,  then  add  them,  and  their  sum  will  be  the 
answer. 


RULES  FOR  practice: 
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EXAMPLE  L 

Value  4358  yards,  at  17s.  3d. 
per  yard. 


EXAMPLE  11. 

Valae  5482  lb.  at  JSs.  414. 
per  lb. 


at3d.=: 


4258 
17 

at  3d. 
]|d. 

5482 
12 

29806 
4256 

65784 
s^on8.is=1370  6 
=iof3d.i8=  685  3 

72386 

zz^  of  is  1064  6 

2.0)6783,9  9 

2,0)7345,0  6 
£  3672  10    6 

EXAMPLE  IIL 

£  3396  19  9 

• 

EXAMPLE  IV. 

Value  3894  yards,  at  17b.  6d. 
per  yard. 


Value  17651b.  at  98.  2d.  per 
Jb. 


lOs.  Od. 

5s.  Od. 
28.  6d. 


1 

i 
T 


13894 

1947 
978  10 
486  15 


68.  8d   411765 


2s.  6d. 


588    6    S 
220  12    6 


£  3407    5    0 


£  808  19    2 


The  third  example  might  have  been  more  easily  performed 
by  considering  the  price  one  pound,  and  subtracting  the  value  at 
Ss.  6d.  from  it,  as  directed  in  Case  II. 


9S6  RULES  FOR  FRACTICE* 

EXERCISES. 

I.  What  is  tlie  valiie  of  1864  yanls,  at  U.  S|d.? 
S.  What  is  the  ?alae  of  6318  yards^  at  la.  Sfd.? 
3.  What  is  the  value  of  7590  yards,  at  Is.  lOJ^P 
4L  What  b  the  value  of  5670  yards,  al  2s.  9|d.P 
5.  What  is  the  value  of  6750  yards,  at  Ss.  lO^d.? 
€.  What  is  the  value  of  6780  yards,  at  48.  6id.? 

7.  What  is  the  value  of  3657  yards,  at  68.  9^4.? 

8.  What  is  the  value  of  5678  yards,  at  8s.  3^4.? 

9.  What  is  the  value  of  2873  yards,  at  9b.  44.? 
10.  What  is  the  value  of  3751  Ih.  al  9s.  10id.f 

II.  What  is  the  value  of  80101bw  at  lis.  3d.? 

12.  What  is  the  value  of  5768  Ih.  at  12s.  9d.? 

13.  What  is  the  value  of  37361b.  at  14b.  74.? 

14.  What  is  the  value  of  2346  lb.  at  Ids.  9d.? 

15.  What  is  the  value  of  7963  lb.  at  17s.  4^4.? 
16l  What  is  the  value  of  5436  yards,  at  338. 4d.? 

17.  What  is  the  value  of  1786  yards,  at  56s.  84.? 

18.  What  is  the  value^of  1805  cwt.  at  67s.  6d.? 

19.  What  b  the  value  of  4793^  cwt.  at  78li.  44^.? 

CASE  VI. 

WBEN  THE  PKICE  CONTAINS  A  FRACTION. 

RULE. 

Multiply  the  price  by  the  deMminator,  or  by  any  numbtf 
that  wiU  exterminate  the  fraction;  then  odcuhite  for  this  new 
price  and  divide  the  value,  thus  found,  by  the  same'number  by 

"the  price  was  multiplied,  and  the  quotient  will  be  th# 


RUUBS  FOIt  PRACTICE.  SOff 

BXAMnLB  L  EXAMPLE  U. 

Vahe  lOSOlbk  U  GH  P«r  b-    ValM9S81lM.tt4a.a44.pwft. 
6ixS=20d.=sVrOf  «£.  4a.  S|d.}(73j^l  lOa. 

thtirtAre,  12)1050  therefiiK,   £938 

t=4» 

8)    87  10  --1-^ 

— —  7)1407 

£»  S  4Aii8.  

£  201  ADBwer. 

EXERCISES. 

1.  Required  .the  value  of  525  lb.  at  5|d. 

2.  Required  the  value  of  7895  lb.  at  2^ 

3.  Required  the  value  of  5742  lb.  at  3^ 

4.  Required  the  value  of  4321  lb.  at  444. 

5.  Required  the  value  of  G58I  lb.  at  7|d« 

6.  Required  the  value  of  2745  lb.  at  8{d. 

7.  Required  the  value  of   92<i  lb.  at  la.  64d. 

8.  Required  the  vabe  of  5981b.  at  Is.  ll|d. 

9.  Required  the  value  of  647  lb.  at  28. 1 1^ 
10.  Required  the  value  of  399  lb.  at  3s.  114^ 

Calcniatious  will  aometimes  be  rendered  very  short, by  estima- 
ting the  quant  it  tf,  the  price,  and  the  price  the  quantity,  and 
then  finding  the  value  by  Compound  Multiplication*. 


*  If  the  price  be  pence,  the  qoantlty  mmt  be  considered  as  pence, 
tad  if  the  price  be  tbiUlngSy  the  quantity  mntt  be  considered  as  to  ouny 
ihilliagt. 


8SS  '  RULES  FOR  PRACTICE. 


.  EXAMPLE  1.  EXASf PLE  H. 

Whal  cost  107  tb.  of  rice,  at    What  G«k8t  Mi  yards»  mt  99. 
4d.  per  lb.?  3d.  p«r  yard  ? 


107=jgO    8    11 

4 

Mis. 
SXERCISES. 

.=wesi4 

9 

Jg  1  15    8 

24  12 
IS 

9 

1 

1 

£25    6 

H 

1.  What  cost  112  lb.  at  S^.  per  lb.? 

2.  What  cost  127  lb.  at  4td.? 
S.  What  cost  156^  lb.  at  4{d.? 

4.  What  cost  58  lb.  at  5|d.P 

5.  What  cost  97^  lb.  at  Bi.? 

6.  What  cost  89 lb.  at  llfd.? 

7.  What  cost  215^ lb.  at  2s.  Ild.r 

8.  What  cost  133^  lb.  at  3s.  8d.? 

9.  What  cost  79ilb.  at  lis.? 

10.  What  cost  75|  lb.  at  10s.  3d.? 

11 .  What  cost  91f  lb.  at  4s.  5d.? 

12.  What  cost  147^  lb.  at  7s.  3d.? 

■ 

CASE  VII. 

WHEN  THE  PRICE  COKSfSTS  OF  POUNDS  AND  LOWER  DSNO* 

MINATIONS. 

RULE. 

Multiply  the  quantity  by  the  pounds,  and  take  parts,  as  ftr* 
merly,  for  the  other  denominatioBs. 


RULES  F09  FRACTf  CE. 


at9 


If  Jbe  i|iniitily  consist  <if  several  denominations,  redoce  the 
Ipwer  <leDoniiialions  to  a  fniciioBal  part  of  the  h^hesl;,  or  take 
pirtB  of  the  price  lor  them*. 


EXAMPLE  L 

What  cost  3593  cwt.  of  soap« 
at ^3  12s  8d.  perevrtf 

3593 
3 


4m. 

4m. 

8d. 


10776 

{ofa^    718    8  0 

;4^ofaitto    718    8  0 

I  of  ditto    718    8  0 

^of  4s.     1)9  14  8 

j^l3050  18  8 


EXAMPLE  IL 

What  cost  13  oz.  10  dwt.  13  gr. 
of  gold^at  £S  17a.  6d.  per  os. 


de3l7 


6 
13 


lOdwUs^oz. 
10  dwt. 


46  10    0 
i  18    9 

0    1  ll; 

£iS  10    8i 


EXAMPLE  IIL 

Whiit  eost  13  cwt.  1  qr.  31  lb.  of  sugar,  at  ^4  78.  8d.  p^ 

ewt,? 

Iqr.Sltt.       :    =        .4375 
itnd  13  ewt.  I  <p.  SI  lb.     ss     13.4375 


• 

•t 

• 
« 

ea.8d.  s^^  ofa£ 
U  Od.  3s  ^  of  ditto 

53.7500 
4.4791666 
.671875 

• 

58.9010416  s  £5S  18    0^ 

•                                 • 

*  On  tome  occatiooi,  the  value  will  be  most  easily  obtained  by  redn- 
cing  the  lower  deDominations  to  a  decimal ;  on  oihert  to  a  vulgar  frac- 
tion; and  on  aone  by  taking  proportional  parts  of  the  price;  bnt 
this  depends  .ctttiiely  on  the  nunbers  by  which  th«  lower  deno- 
■iMttona  are  expressed.  The  method  by  decimals,  tboogh  not  always 
the  thortesti^isy  neYerth€le«|  the  timptett. 


fSO  RULES  FOR  PRACTICE. 

In  ▼altting  ozs.  dirts.,  and  ^.  Twf,  iHe  ouantm  uulj  le  es- 
teemed poi^,  the  dwts.  shilliiigR,  and  eaeh  gndn  a  Mi|MMnr. 
Thus,  10  ozs.  15dwte.  21  gr.  =  £10  15^.  lO^d. 

In  faluing  tons,  cwts.,  qrs.,  and  lbs.,  the  tons  may  be  esteemed 
pounds,  the  cwts.  shillings,  each  qr.threepeace,  and  each  lb.  yof  a 
ftrthing.  Thus,  53  tons,  15  cvt.  3  qrs.  21  ib.  r=  £&B.  158. 11^ 

In  talning  cwts  qrs.  lbs,  &c.  the  cwts.  nay  be  esteemed  porads, 
each  qr.  5s.,  each  Ib.  2id.,  and  so  on.  Thus,  21  cwt.  2  qrs* 
I91b.  =  £^1.  I3s.4fd. 

Otter  methods  of  abridging  the  calculations  will  occur  to 
those  who  consider  the  subject  with  attention.  To  enable  the 
student  to  accomplish  this,  and  to  give  him  fiu^ilit^,  he  shoaM 
perform  every  calcnktron  more  ways  than  one,  which  wiB  ali9 
serve  the  purpose  of  proving  the  operation. 


EXERCISES. 

1 .  What  is  the  value  of  13  cwt.  1  qr.  14  lb*  at  6s.  6d.  per  cwt? 

2.  What  is  the  value  of  14  cwt.  2  qrs.  161b.  at  178. 6d.  per 
cwW? 

3.  What  is  the  value  of  17  cwt.  0  qrs.  21  lb.  at  20s.  per  cwtP 

4.  What  is  the  value  of  9  ox.  13  dwts.  17  gr.  at  ^3. 17s.  lOd. 
per  oz. 

5.  What  is  the  value  of  32  tons,  17  cwt.  2  qrs.  at  j^35.  lOs. 
per  ton? 

6.  What  is  the  value  of  9  tons,  18  cwt.  27  lb.  at  £4. 17s.  6d. 

per  cwt.P 

7.  What  is  the  value  of  ll2teBs,  13  cwt.  2  qrs.  7  lb.  9l£9i. 
10s.  per  ton? 

8.  What  is  the  value  of  113^-  dozen  of  mm,  at  £2.  2s.  3d. 
per  dozen? 

9.  What  is  the  value  of  17i  ib.  of  silk,  at  ^2. 4e.  ML  per  lb  J 

10.  What  is  the  value  of  17  tons,  11  cwt  9  qhi.  of  wfaaie  dU 
at  £S5.  Ub.  per  ton  ? 
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11.  What  k  the  viliie  of  31  tons, 8cwt  13 lb.  of  UlWw,  at 
£M.17a.9d.pertoiii' 

12.  What  is  the  value  of  5  hhda.  36gals.  of  braaaj,  at  £». 
lOa.  per  hhd? 

13.  What  is  the  value  of  38  dozen^  8  pairs  of  stodciaga^  at 
£2.  13s.  S*d.  per  dozen? 

U.  What  b  the  value  of  36  qlra.  3  bushels  of  wheat,  at  £9. 
98k  3d.  per  qr.? 

15.  What  is  the  value  of  127  lb.  3  oz.  13  dwt.  18  gr.  of  gold, 
w^£3.  148. 10d.peroz.P 

16.  What  is  the  value  of  325  Ik  5  oz.  15  dwt  21  gr.  of  gold, 
at^46.10ik9d.peflb.? 

I 

17.  What  is  the  valneof  857tons«12cwt  2qr.  l&lb.  8oz« 
9i  dr*  of  indigo,  at  £525. 8s.  10^.  per  ton  ? 

18.  Wfait  is  the  value  of  6485  ton,  12  owt.  2  qr.  17  Ik  14  OS. 
134.  dr.  of  tea,  at  ^^8. 138.  ^i^i  of  i  forthing  f 


DEDUCTIONS  FROM 
WEIGHTS. 


There  are  certain  deductiona  usually  made  from  tbo  weight  of 
goods,  on  account  of  the  packages.  These  deductiona  depend 
oa  the  nature  of  the  packagas,  the  custom  of  merchants,  and  the 
legalatioDs  of  public  offices.  These  are  distinguished  by  the 
names  cf  Draft,  Tare,  Tret,  and  Cloff. 

The  total  wdeht  of  any  quantity  of  goods,  including  that  of 
the  package  whi<m  contains  them,  is  called  the  grois  wttghu 


232  DEDUCTIONS  FROM  WEIGHTS. 

Drafi  is  an  tnowftnoe  oD>tte  isj^roBS  weight,  to  tarn  the  sede, 
in  fkvour  of  the  buyer,  in  order  that  the  weight  may  not  be  defi- 
cient, when  the  goods  afe  sold  by  retail :  it  is  always  deducted 
before  the  tare. 

Tare  is  an  allowance  for  the  weight  of  the  bag,  box,  or  cask, 
or  other  package,  in  which  goods  are  contained. 

When  other  allowances  are  to  be  made,  the  remainder,  after 
deducting  the  tare,  is  called  suuie. 

Real  tare,  or  open  tare,  is  the  real  weight  of  the  package. 

Customary  tare  is  an  establislied  allowance  for  the  weight  of 
the  package. 

proportionate  tare  is  an  allowance,  at  a  given  rate,  per  cwt^ 
per  cent.,  &c. 

Tret  is  an  allowance  of  4  lb.  on  104,  or  Vr  P^rt  of  the  snttle 
weight,  for  dust,  waste,  &c.  on  goods  sold  by  the  avoirdupois 
peimd;  .''It  is  now  nearly  discontinued  by  merchants;  at  the 
East  India  wareliooses,  in  Loudon,  it  is  entirety  abolished;  and 
at  the  Custom  House  neither  tret  nor  draft  is  allowed. 

Average  tare  is  the  allowance  made,  when  a  few  packages 
only,  out  of  many,  are  weighed,  their  mean  or  average  taken^ 
and  the  same  tare  allowed  on  all  the  others. 

Suppertare  is  an  additional  aUowance,  or  second  tare,  when 
the  goods  or  package  exceeds  a  certain  weight. 

Cloff'ia  an  allowance  of  i  lb.  for  every  3  cwt.,  for  waste,  on  a 
few  articles,  but  is  now  very  seldom  made ;  when  allowed,  the 
deduction,  like  draft,  is  made  from  the  original  weight. 

When  all  allowances  have  been  deducted,  the  remainder  is 
called  net  weight. 

As  several  of  these  allowances  have  been  abolished,  the  net 
weight  could  be  very  easily  ascertained,  if  the  real  tare  were 
known ;  but,  as  there  are  several  kinds  of  packages  which  can- 
not be  conveniently  separated  from  the  gooos  they  contain,  mer- 
chants and  public  offices  have  established  certain  customary 
tares  and  allowances. 
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THE  FOLLOWING  TABLE 

exhibits  the  present  Commercial  Allowances,  on  a  few  of  the 
most  common  Articles  of  Bhtisb  Commerce, 


GOODS. 


Almonds,    • 


Ai*i7if,.  •••-•«•■■•  ton 


NuUt 
hvtix 


cwt. 


Ashes,    Pot,  Ame- 
rican  

Babk, Jesuits   «... 

■          Oak,      •«.• 
Barilla, 


Briustons,..  •••- 

Cinnamon^ 

Cloterseed,   «... 


cwt. 

lb. 

cwt. 
cwt. 

ton 


ALLOWANCES. 


lb. 
cwt. 


Cloves,    .---..- 

Cochineal, 

CojFEE,  West  India, 


lb. 

ditto 

cwt. 


■      East  India 
..  or  Mocha,       ....  cwt. 
Cotton  Wool,  W.  lb. 

India  &  America. 
East  India.. .  .•••••  ditto 
Cotton  Yarn.....  ditto 


Figs. 


Galls. 


cwt 


cwt« 


ill  serons,  S  lb.  draft;  \*i  lb.  tare, 
per  seron,  under  3  cwt. ;  4  lb.  drafts 
and  15  lb.  tare,  per  seron,  aboye 
3  cwt. 

1  lb.  draft,  per  cwt.,  and  real  taie.^— 

See  page  232. 
i  lb.  draft  per  barrel;  141b.  tare 

per  cwt. 
ilo.  draft  per  chest;  31b.  per  cwt* 

for  dust;  and  real  tare. 
4  lb.  draft  per  cask,  and  real  tare. 
4  lb.  draft  per  seron ;  real  tare^  or 

10  lb.  per  cwt.  when  loose;  and 

121b.  nraft  per  ton. 
12  lb.  draft- per  ton,  or  4  lb.  per  hlid.« 

and  real  tare. 
Tare^  as  per  warrants,  of  the  East 

India  Company. 

2  lb.  draft  per  bag  and  4lb.  tare  per 
cwt. 

Tare,  as  per  warrants. 

Real  tare. 

1  lb.  draft  under  1  cwt,  otherwise, 
5  lb.  per  cask ;  2  lb.  per  barrel,  or 
1  lb.  per  bag ;  and  real  tare. 

Tare,  as  per  warrants. 

1  lb.  draft,  and  sometimes  21b.  doff 

per  bale ;  4  lb.  per  cwt.  tare. 
Draft  and  tare  as  per  warrants. 
1  lb.  draft  per  bale;  7  lb.  tare  per 

cwt 
In  chests  or  casks,  1  lb.  draft,  real 

tare,  and  1  lb.  above  it. 
1  lb.  draft  per  bag;  91b.  tare,  in 

hair  bags ;  6  ditto  in  linen  bags ; 

and  2  lb.  more,  if  roped. 


884 


DEDUCTIONS  FROM  WEIGHTS. 


i^i^ 


GOODS. 


^*MI 


Sold 
bytl4 


Goats  Wool.  . . . 


GtNOBR< 


ALLOWANCES. 


•  •••••  • 


Hemp. 

iKOtGO.  Eftsl  India. 


MAMfitt,  Dutch  or 
Molls. 


lb. 


cwt. 


ton 


Roots. 

MOtASSBi 
NUTMBOS 


ftllBKTO. 


Tsrkey 


ii  *  ifcfcrf* 


■^-^•■Mk 


In  iMkles,  I  lb.  draft  per  bale,  and 
4  lb.  tare  per  cwt.,  tor  the  shiit. 

tn  bags,  1  lb.  driift,  each  weigh  of  2, 
3  or  4  bi^,  and  4  lb.  tare  per  ewt. 

I  lb.  draft  for  5  cwt. 


Pitcd. 


lUct.^ 

Saltpetre. 
SlltrMAG.  .. 
Soap •••••. 


Sugar,  British  West 
Ittdis  Isles.    . . . 


Tallow,  Russia. 
Tobacco,    North 
Anet'ica, 


Yalonea, 


Woods,  in  the  log, 
■     *      ,  in  casks. 
Wool,  SpSnIsh,.  •  •  • 


piece  1  lb.  draft  for  10  hides, 
lb.    I  lb.  draft  1^  chest  and  rSal  tir^ 

ditto  Draft,  I  Id  ;  tare,  per  half  seron, 
ander  If  c^t.  17  lb.;  per  seron, 
nader  H  ^^'^  ^^  ^^'»  above,  51b. 

cirt  |4 lb.  draft,  fet  cask;  10  lb.  Ute^ 
per  cwt. 

cwt.  I  lb.  ink  and  9  lb.  tare,  per  bag. 
owl.  Id  lb.  draft  and  9  lb.  cloff,  per  cask. 
Kb.  T*re,  as  per  warrants;    when  in 
shells,  i  is  allowed  for  the  sfaeHn. 
1  lb.  dnit  and  real  tare, 
lb.    In  b«^,  1  lb.  draft  per  hag;  41h. 
tar^  per  cwt;  and  tret  as  usoal. 
cwU  3  lb.  draft  per  barrel ;  tare  aoconiittg 

to  package. 
cwt.  Draft,  dlb.  pet  barrel,  andrMdl«f«. 
cwt.  Tare  as  per  warrants. 
cm.  lib.  draft  per  bag  ;1  lb.  tAr«p«^6Wt. 
cwt  p  lb.  draft  for  S  cwt.;  aboTe  3  cwt 

4  lb.;  real  tare, 
cwt  lilb.  draft  per  hhd.;  1  lb.  dftlsper 
barrel;  real  ttire  fer  hooid  ooA** 
sumption ;  fer  exportation,  varies 
according  to  the  weight  of  hhd. 
ditto  21b.draftpercask;  ISIb.tareperewt 
lb.   8  H>.  draft  per  hhd.,  from  Yirgihia; 
41b.  fier  dilt6,  irom  Mariyandi 
shrinksge,  80  lb.  per  hhd.>  ftDm 
Virginia;  and  id  lb.  ditt6  fren 
Maryknd. 
ton  Draft,  Ifilb.  per  ton;  in  bulk  and 

bags,  real  tnre. 
ton  Draft,  IQ  lb.  per  ton. 
ditto  Draft,  4  lb.  per  eaflk»  and  real  Isre. 
lb.  pib.  draft  per  bale;  20  lb.  tare,  per 
bale  of  2  cwt ;  28  lb.,  per  bale, 
above  2  cwt 
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9S5 


CASE  I. 

WKBir  fABE  OKLT  IS  ALLOWED,  AND  AT  SO  MVCH  VBR  CWT, 

OR   119  POUNDS. 

RULE. 

1.  If  the  riven  tare  be  an  aliquot  part  of  113,  diTidetiMgms 
weight  liy  this  part,  which  wul  give  the  tars.  If  the  givsn 
tare  he  no  aiiqiiol  part  of  113,  divide  it  into  sliqnot  parti,  and 
proceed  as  hi  Praetioe. 

S.  Mnltiplythe  gross  weight  by  the  tare  per  ewt.,  and  di- 
vide the  prsdttct  by  1 13,  for  Uie  tare,  which,  deducted  from  the 
gross  weight,  leaves  the  net  weight''^. 

In  calculating  by  any  of  these  aiethods,  it  may  render  the 
calculations  shorter,  to  convert  the  lower  denominations  into  a 
wigar  or  decnial  fiaction  of  tiie  highest 


EXAMPLE  L 

What  is  the  net  weight  of  18  cwt.  3  qrs.  18  lb.  of  rusins,tars 
171k.  per  ewtP 


METHOD  I. 

lb.     cwt.  qrs.  lb. 

16  |fI8    3  17  Gross. 


I 


2  9 1^ 

0    0  18t 


ewt.  ^39  Tare. 


cwt.  15    3    9  Net  weight 


METHOD  n. 

cwt  qrs.  lb. 

18    9  18x1 

8 

149    1     4 
2 


MM 


398    8    8 
18    3  18 


113)377    OM 

ewt     3    3    9  Tare. 
cwt    18    3  18  Orosswt 


cwt.    15    3    9  Net  weight. 


*  !■  convting  the  tsre  in  the  Ibllowiof  exsBiplM,  fir«€tio|it  below 

S  w*  StfS  ae|pS6SiS. 
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EXAMPLE  II. 

Wbat  v  liw  net  irvigfatof  I5cwt.  Sqn.dl  lb.  of  madder; 
tare,  13  lb.  per  cwt.  ? 

lb.    cwt.      lb.    or,    cwt.jqT8.1b. 

15    3  21  =  15.9875 

12 


Ji    1    0  15t 

I     I  A    a    ITS 


0    2    74  112)191.2500    ewl.qn.U». 

—  15    3  21 

cwt.    1    2  23t  tare.  cwt    1.7,^  =  1    2  23^ 

m.       .1        ■                          ■  ■ 

cwt  14    0  25(  net  net  14    0  25j. 


EXERCISES. 

1.  Find  the  net  weight  of  42  cwt  3  qnu  25  lb.;  taie,  llib. 
per  cwt. 

2.  Find  t}ie  net  weight  of  23  cwt.  14  lb.  of  soap;  tare.  15  lb. 
per  cwt. 

3.  Find  the  tare  on  54  cwt  3  qrs.  21  lb.  at  5  lb.  per  cent 

4.  Find  the  tare  on  28()cwt  Icur.  LOlb.atSV^^- ^^ep^ 
100  lb. 

j».  Find  the  net  weight  of  2  casks  of  madder,  weighing  17 
cwt.  3  qrs.  241b.;  tare,  101b.  per  cwt.  and  the  value  at  95b. 
per  cwt. 


6.  Reqaiced  the  value  of  11  bags  of  cotton  wool,  each  wdgh- 
iag  2  cwt  1  qr.  14  lb.;  tare,  9  lb.  per  bag,  at  2s.  Sfd.  per  lb. 

7.  Required  the  net  weight  of  59  cwt.  2  qr.  24  lb.  of  prunes ; 
tare,  20  lb.  per  cwt 

8.  Iteqnired  the  net  weight  and  cost  of  6  chests  of  tea,. 
WMghing  6cwt  1  qr.  11  lb.  at  6s.  6d.  per  lb.;  tare,  25  lb.  per 
cheMt 

CASE  II. 

WBEN  OTBBn  DEDUCTIONS  BESIDES  TARB  ABB  TO  BB  HABS. 
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RULE. 

1.  Wheo  tret  is  allowed,  first  calculate  and  ded«et  the  tare, 
then  divide  by  %>  and  the  quotient  will  be  the  tret,  which,  sub- 
tracted from  the  guttle,  leaves  the  net*. 

3.  When  cloff  is  allowed,  deduct  tiie  tare  and  iret  as  hdm, 
and  divide  the  remainder  by  168;  the  quotient  will  be  the  tkiff, 
which,  subtracted  from  the  subsuttie,  leaves  the  net  weightf. 

3.  When  draft  is  allowed,  it  is  deducted  before  the  tare. 

EXAMPLE  I. 

What  is  the  net  weight  of  30  bags  of  cotton  wool,  weighing 
gross  75  cwt  I  qr.  8  lb.;  draft,  1  lb.  per  bag;  and  tare,  Ij-  lb. 
per  1001b.? 

cwt.  qr.  lb. 
75    1     8 

1    9  Draft. 


75    0    6 
diperl001b.s:V%—  I     3  U  tare 

cwt.  73    0  20  oet  weight 

EXAMPLE  IL 

Required  the  net  weight  of  213  cwt  2qr.  of  soap;  tare,  91b. 
per  ewt  and  the  usual  tret  and  cloff, 

.  cwt*  qr.  lb. 

^3jxo      «3    2    0    grow 
tI2»i£=:    17    0  17J  tare 

119  * 

26)196     1  lOi^  sutUe 

7    2    5J  tret 

§ 

168}  188    3    4i  subsutUe 
1    0  14    doflf 


cwt  187    2  18|  net    Answer. 


lis  11  csUdl  the  siAmiiU,  when  doff  it  allowed, 
t  Thiissmbcritscwt.  X  11SS336-^  a  is  9  lb.  on  s  cwt. 
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EXAMPLE  III. 


What  is  the  yalue  of  49  bags  of  pimento,  containing  39  ewt, 
2m.  35 lb,;  draft,  1  lb.  per  b^;  tare,  4ib.  per  cwt;  and  tret» 
4 lb. par  1041b.;  at  Is.  l^d.  per  Ib.P 


cwt. 

89 

0 

or.  lb. 

2  25    gross 
1  21    draft 

39 
41b.sVvofcwt.=:  1 

A=  1 

1     4 

1  17f  tare 

3  15    snttk 
I  23    tret 

96    1  90    net 
36 
36 
3648 

4080  lbs.  at  Is.  l*d. 
ld.=TVa.  340 

2,0)467^ 


£  233  15  Aaswer. 


When  the  tare  is  at  to  much  per  cwt.,  the  net  may  sometimes 
be  found  very  easily,  as  follows;  subtract  the  tare  per  cwt.  from 
112  lb.,  then  say,  as  1 12  lb.  is  to  the  remainder,  so  is  the  gross 
weight  to  the  net 

This  method  will  be  found  Yory  conyenient,  when  the  net  ii 
wanted  in  lbs. 


EXAMPLE. 

Reonired  the  net  weight  of  4l0cwt  2^:.  12ib.  of  sugar; 
tate,20]b.perewt 


DEDUCTIONS  FEOM  WE16BT8.  tS9 


lb.        lb.    lb.       ewt.  qr.  lb* 
112  :  112-90  ::  410    2  12 
or,  112  :    92  : :  410x6075  i  997386 


Net  93r  twt.  1  qr.  4  Ik 


EXERCISES. 

1.  Wb«listheMtMglitttriObii9sorS«yina€oltaiiiw>i, 
weighing  groM,  42  cwt  3  qn.  17  lb.;  inh,  1  lb.  p«r  bag;  ftart$ 
131b.  per  bag? 

9.  Wbal  ia  Ibe  aet  waigfatef  281  cwt  8  qra.  141b.  •fbarilh; 
tare,  921b.  per  cwt.;  mi  tret,  41b.  per  104ik 

3.  What  IB  the  valae  of  19  easka  ofmMn,  weighing  lOS 
cwL  1  qr.  91b.;  4nA,  41b.  per  eaak;  tare,  lOlb.  per  cwt.; 
price^  at  an  ayerage,  758.  6d.  per  cwtP 

4.  Reqaired  the  net  weight  of  86  balea  of  Seaaa,  eadi  weigb* 
ioff  3  cwt.  1  qr.  141b.;  draft,  1  lb.  per  bale;  tare,  11  lb.  per 
bde;  and  tret,  41b.  per  1041b.? 

5.  Reqaired  the  Yaloe  of  10  baga  of  pepper,  each  weighing 
2  ewt.  3  qva.  12  lb.;  tare,4  lb.  per  bag;  attdtret,4lb.  per  1041b.; 
at  la.  9id.  per  It^S 

6.  Reqaired  the  Take  of  6  cheats  of  oongoa,  weighing  6  cwt. 
1  fr.  Sib.;  draft,  1  lb.;  and  tare,  251b.  per  chest;  at  78.  3d. 
per  lb.? 

7.  Reqaired  the  net  weight,  in  lbs.  of  the  4  ibiiewkig  obeatB 
of  Jesuits  bark;  viz. 

cwt.  qr.  lb.  qr.  lb. 

No.1.    2    1  16  tare,  9  11      draft,  2  lb.  per  chest 

9^    9    1  10  —^9    8      dust, 31b.  per  1001b. 

3.  9    0  91  —^2    6      tiwt,4lb.perl041b. 

4.  9    0  27  2    6 


6.  Required  the  ralae  of  the^Miewing  chests  of  soap,  at 
078. 6d.  per  cwt. 
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cwt.  or.  lb. 
No.  7.  ireighiog  8    2    4 

8.    —    7     3  14 

9.  -  6    3  34 

10.  .  8  1  31        draft,  3  lb.  per  chest, 

11*  -, -  9  0  18        tare,  131b.  per  cwt 

13!  . 8  3  33 

13.  9  1     3 

14.  . 6    3  38 

9.  FiBdtheTal«eafthe4lbIlowiiigca«e8ofgiini1ngaeaoth, 
al  wS^-  10b.  per  cwt.;  m. 

cwt. 
No.  15.  wMgbmg  3 

16.  —    8 

17.    2 

18.    3 


ir.  lb. 

lb. 

\     7 

tare,  41 

t  11 

43 

draft. 

1     7 

40 

31b.  per  case. 

0  37 

39 

10.  Find  the  value  of  the  6  following  bales  of  Sorat  cottoii 
wod,  at  17-td.  per  lb.  net.;  viz, 

cwt.  qr.  lb. 

No.  741.  weighing  3  1     0 

739.    3  1   16  lb. 

903.    3  10      tare  191        ^^J^ 

537.    3  3    8      draft   ljF''»"^' 

636.    8  1   19 

813.   . 3  0  36 


11.  Find  the  value  of  the  8  following  casks  of  soap  tallow,  at 

63s.  6d.  per  cwt. 

cwt.  qr.  lb. 

No.  4.  weighing    9    3  19 

5.    9    3     1 

6.  -^ 10    0  17 

7.    9    3  36      draft   31b.  per  cask, 

8.  .— -     9    3    0      tare  101b.  per  cwt. 

9.    9    3     1 

10.    9    3    6 

11.    9    3    8 
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COMMISSION 
AND  BROKERAGE. 


Commission  is  an  allowance  of  so  mncb  per  cent  to  a  &ctor 
far  agent,  employed  in  buying  or  selling  goods,  collecting  or  ae- 
ceptiiig  bUls,  or  transacting  commercial  business  in  general* 
Toe  usual  rate  is  "2  or  2^  per  cent,  for  purchasing  goods,  and 
the  same  for  selling  goods,  with  an  addition  of  If  or  3  per  cent, 
when  the  debts  are  guaranteed  by  the  factor,  which  is  sometimes 
called,  standing  iUl  credere."  The  commission  on  bills  is  gener- 
^ly  T  P^r  cent.,  but  sometimes  only  ^  or  i,  when  the  agent  em- 
ployed does  not  come  under  acceptance. 

Brokerage  is  an  allowance  made  to  a  broker,  or  person  who 
is  employed,  to  settle  the  prices  and  terms  of  purchases  and 
sales  of  goods ;  the  nei^ociating  of  bills,  or  of  Government  and 
other  securities;  effecting  insurances;  and  of  various  other 
transactions  of  business,  between  the  respective  parties.  The 
rate  of  the  allowance  varies,  on  different  kinds  of  goods  and 
transactions,  firom  Vt  ^  '  P^^  cent.;  but  t  per  cent,  is  a  com- 
mon rate  of  brokerage,  on  many  articles  in  London. 

The  brokeraffe  on  insurances,  and  on  buying  and  selling 
stock,  &c.  will  be  found  under  their  proper  heads. 


TO  FIND  THE  COMMISSION  OR  BROKERAGE  ON  ANT  GIVEN 

SUM. 


RULE. 

1.  Multiply  the  given  sum  by  the  rate  per  cent  and  divide 
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Iby  100;  the  qaolieiit  is  the  eomminioii.    If  Hie  rate  has 
fractioD,  take  a  proporlioiial  part  for  H*  • 

S.  Compute  by  Practice^  taking  parts  of  100  for  the  mtef. 


EXAMPLE  I. 
Beqnired  the  oommissioD  oo  £95S.  16s.  6d.  at  ^ipcr  eent? 
£9&S  16    6 

2876    9    6  By  Practice. 

-Ls  319  19    9 


St»T.  of  !«>• 


'       20  £96S  16    6 

19^  there&ro  yV^^^l  1^    ^ 

12 

2^60 

Co«iuaam,^81.19s.2i 


EXAMPLE  11. 
Seqaired  the  hrokera^e  oa  £597. 13s.  6d.  at  i  per  cwt. 

£597  12    6=£597.625     or,     ^597  13    0 

5  II  I         III' 

{s8^3s  3  19    9«^l 


8)3988.125    i=  -^  -.  o  U  11 


£  3.73515635     ^    £9  U    H^l 


•  TheM  qneitiont  belong  to  proportUm.  Tbc  firat  term  of  the  pio- 
porlkm  beiDg  loo,  the  wcoad  the  giTea  raai,  and  tkc  tklrdtac  mlt 
fcrccal. 

t  Thii  oietkod  ni  often  iIm  fhorlcit. 


COMMISSION  AND  BROKERAGE. 


24S 


EXERCISES. 
1.  Required  die  commission  on  £1645.^  at  1  per  cent? 
3.  Required  the  commission  on  £1070. 17s.  6d.,  at  If  p.  ct? 

3.  Required  the  commission  on  £1987.  6s.  Sd.,  at  2|  p.  ct.? 

4.  Required  the  commission  on  £491 . 1 5s.  5^.,  at  S  p.  et  ? 

5.  Required  the  commission  on  £628. 1  Ss.  S^d.,  at  2^  p.  ct? 

6.  Required  the  commission  on  £6156.  lOs.Sd.^  at  4f  p.  ct? 

7.  Required  the  commission  on  £479. 19s.  3d.^at5  p.  ct? 

8.  Required  the  commission  on  £798.  158.  6d.,  at  7^  p.  ct? 

9.  Required  the  brokerage  on  £l  150.,  at  f  per  cent? 

0.  Required  the  brokerage  on  '.£965.  lOs.  at  ^  per  cent.? 

1 .  Required  the  brokerage  on  £730.  10s.,  at  {  per  cent? 

2.  Required  the  brokerage  on  £657.  16s.,  at  i  per  cent? 

3.  Required  the  brokerage  on  .£1 172.  16s.  6d.,  at  f  p.  ct.? 

4.  Required  the  brokerage  on  £175. 128.  at  Ss.  per  cent? 

5.  Required  the  brokerage  on  £1821.  128.  at  28.  per  cent^ 

6.  Required  the  commission  on  £832.,  at  2|  per  cent? 
7-  Required  the  commiaion  on  £7564.,  at  2f  per  cent.? 

8.  Required  the  brokerage  on  £7321 . 1  Os.  6d.  at  |  per  cent? 

9.  Required  the  brokerage  on  £1436.  at  |  per  cent? 

20.  Required  the  brokerage  on  £730.  5s.  at- j  per  cent? 

21.  Required  the  brokerage  on  £1140.  166.  at  -rr  per  cent? 

22L  Required  the  commission  on£r96.  88.  at  2  per  cent? 
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S3.  A  broker  procores  an  insonuioe  on  J^1850;  bow  mach 
mtist  be  be  allowed  Ibr  bis  trouble,  at  Ss^  9d.  per  cent? 

24.  A  broker  transacted  basiness  for  his  employer  to  tbe  ex- 
tent of£97GO,  I5s.;  what  is  he  entitled  to,  at  6s.  8d.  per  cent? 

25.  Bills  were  negodated  by  a  broker,  Ibr  A.B.,  to  the 
amount  of  ^18765.  I6b.  8d.;  what  has  the  broker  to  recerre^ 
at  i  per  cent.? 

26.  Sent  my  employer,  in  Jamaica,  account  sales  of  50  hhds. 
of  sugar,  sold  for  j^3750.  i8s.  9d.  My  commission  S^  per 
cent  and  brokerage  f  per  cent.  Duty,  freight,  and  otner 
charges,  £9^5. 7s.  6d.    Required  the  proceeds  due  to  him  ? 

27.  Transmitted  my  correspondent  account  sales  of  SO  pun* 
cheons  of  rum,  which  were  sold  at  «£005.  lis.  The  charffes 
of  custom,  ireight,  &c.,  paid  by  me,  came,  to  J^13.  17s.  6d. 
Commission  and  guarantee  of  debts,  4  per  cent  What  is  the 
net  proceeds? 

28.  Rendered  account  sales  of  a  consignment,  gross  amount, 
j^571.  8s.  4d.  Charges  of  freight,  cartage,  and  porterage, 
J^14. 16s.  8d.;  commission  and  dei  credere,  or  guarantee  of 
debts,  5  per  cent.    Required  the  uet  proceeds  ? 

29.  Shipped  to  my  employer,  roods  which  I  purchased  by 
his  order,  to  the  amount  of  £561 .  4s.  lOd.  Charges  of  packing, 
cartage,  and  porterage,  £S.  15s.  6d.  Whar&ge,  entry  bond, 
and  shipping,  £5.  lOs.  8d.  Commission,  2^  per  cent  Re* 
quired  tue  amount  of  the  invoice  ? 


The  following  concise  methods  may  be  useful  in  busineaa. 

For    li  take  Vir  of  the  sum.  For  10   take  Vv  of  the  sum. 

2   take  ,1^  of  the  sum,  12f  take  ^  of  the  sum. 

2^  take  ^  of  the  sum.  20   take -^  of  the  sum. 

4  take -^  of  the  sum.  25    take -{-t^  the  sum. 

5  take  Vv  of  the  sum.  50   take  i  of  the  sum. 
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SIMPLE  INTEREST*. 


Intbeest  is  an  allowance  given  for  the  use  of  money  by  the 
borrower  to  the  lender,  at  a  certain  rate  per  cent.,  per  amnnm. 

The  highest  rate  of  interest  in  Britain,  is  limited  by  law  to  5 
per  cent,  which  is  called  the  legal  interest,  and  is  always  un- 
derstood, when  no  other  rate  is  mentioned* 

Therdte  of  interest,  however,  may  be  nnder  5  per  cent,  if  so 
stipulated  between  the  parties;  but  more  than  5  per  cent  is 
termed  usury,  and  prohioited  by  law. 


CASE  L 

TO  CALCULATE  THE  INTEREST  OF  ANY  SUM  FOR  TEARS. 

RULE. 

1.  Find  the  interest  for  one  year,  by  multiplying  the  giren 
sum  by  the  rate,  and  dividing  by  100,  as  in  Commission,  which 
multiply  by  the  number  of  years. 

3.  Multiply  the  rate  into  the  time,  and  esteem  the  product 
the  rate,  for  which  calculate  as  in  Commissionf . 

*  Inf  erest  is  of  two  kinds,  simple  and  compound.  When  interest  if 
charged  only  for  the  sum  originally  lent,  thongb  it  remain  unpaid  for 
years,  it  is  called  simpie  interest ;  bat  when  interest  is  charged,  not 
only  ioT  the  original  saoi,  b«t  also  fw  the  interest  as  it  becomes  due,  it 
IS  called  cotr^mnd  interest ;  which  will  be  treated  of  in  another  part  of 
this  work. 

t  The  prodact  of  the  rate  into  the  number  of  years,  is  the  same  a« 
If  the  interest  were  required  for  one  year,  at  thuc  rate.  This  is  often 
thft  shortest  and  aasicst  method  of  calculating  interest  Cor  years. 


i 
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SIMPLE  INTEREST. 


EXAMPLE. 
What  is  the  interest  of  f  432. 5s,  for  4  years,  at  3^  per  cent? 

By  Rale  1. 
£    8.    d.  or  thus. 


£;  per  cent 

u 


TV 


433    5    0 
6    8    OJ 


^4S2.35 

I29&75 
334.1875 


1  yew      i^  16    4    Si 


I  ye«     jg  16.309375 


4  yem     i?  64  16    9  Aim.         =  £  64.887500 


By  Rule  3. 


percent   years 

*^3i     X     4    =    L'i    _    3 

luo  "■  at) 

then,      £432    5 

0 
3 

2,0)129,6  15 

0 

£64  IG 

9Ans 

£     s.    d, 
or,  3i   X  4  =  15  then  10  per  cent  1^1^1432    5    0 

5 


1 

T 


43    4    6 
21  12    3 


^  64  16    9 


The  interest  of  any  sum  for  a  year,  at  5  per  cent,  is  as  many 
shillings  as  there  are  pounds  in  the  given  sum,  or  V^th  nart  of  the 
Bumj  therefore,  when  the  rate  is  5  per  oent»  divide  the  som  hy 
20,  and  the  qvotient  is  the  mte  for  one  year. 

If  the  rate  he  4  per  cent,  the  interest  for  1  yeai;  is  Vt  o^*® 
principal*;  at  2;.,  it  is  ^;  and  so  on. 


•  The  frwapoi  U  the  tun  npoa  which  the  intcictt  is  calculated. 


SIMPLE  INTEREST.  84? 

EXAMPLE. 
WImI  ii  the  Intnroit  of  jg9S5.  lOs.  far  4  yean,  ikl  5  p«r  ottl? 

2,0)S3^  10    0  or,    5x4=:90s  |)335  10    0 


j^ll      li    •  ^  47    8    0 

4yMn  ■■  ■    ■■       ■  ■ 

je47      2    OAm. 


EXERCISES. 
1.  What  UOe  interest  of£l%5.  for  9  yean,  at  5  per  eenir 
9.  WliatiatheiBterertofjg815.10B.fer3yean,at5pereeBt7 
S.  Whatifltheiiilere8tof£789.5a.  for5year8,at5pereeHP 

4.  WliBtiatkeuilareatof£950.15e.lttr7yean,at5peroaitf 

5.  What  is  the  interest  of  £613. 10a. for6yeara,at4|pereMt? 

6.  What  18  the  interest  of  ^80. 15s.  for  5  years^  at  4  per  eentP 

7.  What  is  the  interest  of  £725, 13e.  U.hr^  years,  aft 
1}  percent? 

8.  What  is  the  interest  of  £373. 38. 6;d.  for  18^  years,  at  4 
per  eent  P 

9.  What  is  the  interest  of  £1475.  for  i  a  year,«t  5  per  eent? 

10.  What  is  the  interest  of  £385.  17b.  6d.  for  8  years,  at  4^ 
jper  centP 

CASE  n. 

TO  FIKD  TM  IKTEMST  OV  ANT  §VM  FOE  DATS. 
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RULE. 

1.  Multiply  the  principal  by  the  number  of  dtifB,  atad  difide 
the  product  by  7300^  for  the  interest  at  5  per  cent ;  and  for  any 
other  rate,  take  a  proportional  part  of  the  intereat  at  5  per 
cent*. 

2.  Multiply  the  principal  by  the  number  of  days,  and  by 
double  the  rate;  the  last  product^  divided  by  73000,  quotes 
the  interest. 

Note.  The  day  computed ^rom,  is  not  reckoned,  but  the  day 
computed  to,  is  included,  and  in  leap  years,  "id  days  are  reckon- 
ed in  February,  iu  computing  the  days. 


*  Questions  of  this  kind,  strictly  belong  to  Compound  Proportioa, 
snd  this  rnle  is  abridged  or  rcdnced  to  s  qnettion  of  Simple  ProporliOB, 
tbc  first  term  of  which  is  a  constant  quantity,  vis.  7300,  which  is  ob- 
taiiMd  as  follows :  Let  it  be  required  to  find  the  interest  of  £350,  for 
9t9  days,  at  5  per  cent,  per  snnnm. 

£  £  In. 

100     :     350    ::    5    :    to  iatCMit  fsr  I  year 
then,  96s  days    919  days. 

1st  Abridged        90      :    —   :  :     1 

79>00        }766>50 

£10  10  Interest  for  SI9  days. 

Here  the  1st  term  100,  and  the  3d  term  5*  nre  each  of  ^em  dirided 
by  5,  which  makes  the  first  term  90,  and  the  third  term  1 ;  therefore 
the  principal  is  only  to  be  multiplied  by  the  days,  and  divided  by 
90  times  305,  or  7300,  which  is  the  method  given  in  the  rule.  Or  the 
rnle  may  be  illustrated  thus : 

days       days  £ 

3&S         9 19    :  :    5  and  dividing  1st  and  3d  terms  by  5, 
it  will  be     73     :  :  :     l 

100     :     350 

7300      }76,650 


i?10  10 


From  these  proportions,  it  appears,  that  the  interest  of  any  sum  for 
1  day,  is  the  yj^  part  of  that  sum ;  therefore,  the  interest  for  any  num- 
ber of  days  must  be  obtained  by  multiplying  the  interest  for  one  day 
by  the  number  of  days,  or  the  principal  by  the  number  of  days  and  di?!- 
disg  by  7300. 

A  constant  dirisor  for  any  other  rate  per  cent,  may  be  found,  in  the 
same  manner,  by  di?idlng  365 X  100=536500,  by  the  gircn  rate  per  cent. 


SIMPLE  BfTEREST.  Il4ft 


EXAMPLE  I. 
Beqoired  the  intaPMt  of  £^5.  fat  80  daysj,  «t  5  pa-  ecnt. 

^485 

80  days 

78,00)348,00 

£4  15    4^  Intflfert. 

EXAMPLE  II. 

Required  the  iaterest  of  jg6I9.  lOs.  9d.,lbr  97  days,  tf  4} 
per  ctti  w 

By  Ridel. 

^6619  10    9x1 

12         or  Ham,       619J»75 
"  100  dayt 

74S4    9    0  ___ 

8  61953.7500 

3  days  mb.  1858.61S5 


•^^«ii«-»  •••■■■I— 

59475  18    0  — — . 

619  10    9  73,00)60095.1375(  ^g8.93»l 

w— 584  .82891 

73/10)600,95    9    9                        -««  «■ 

'                          169  7.40800 

^48  neariy,at5p.ceiit  146  90 

0  16    54dedactA*           — —  <— .«- 

«-^— «                              385  8.18000 

£7    8    S3tiiitat4^p.ceiil.    919  19 

wi  9.16 

146 

^7    8    SAna. 

153    , 

146 

77 
78 

45  Ren. 


iM^ 


sneni:  iMTEUSffr* 


£619M5 


73,000 


=  £r  «  «VA«. 


Wlioi  the  interest  is  at  any  other  rate  than  5  per  ^soli^it  W: 
best  to  use  Role  2. 

To  find  the  interest  of  any  aaai  for  moDtlia»  at  5  ]ier  cent., 
diYide  the  sum  by  S40  fisr  I  oi^nth;  by  190,  for  3  moaUis;  by 
go,  for  3  months;  by  GO,  for^vMnths;  bv  48,  for  5  HMtttliB; 
by  40,  for  6  months ;  by  S^,  te  7  moiitbss  by  30,  for  B  nenths; 
by  2dl,  for  9  months;  by  34,  for  10  months;  by  31  A«  for  11 
montlis;  by  3i^  foU  IS  aJbtfas;  H  17f ,  for  14  months;  by  15, 
for  16  months;  and  by  134,  ^^  ^^  months. 

TABLE  or  DAYS  IN  A  YEAR. 
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VtIC  OP  mB  rUBCBDIlia  TABLBi 


♦    '  . 


EXAMPLE  I. 


To4iieMr«rtli9tNiaiber  of  Jkys,  from  tiie  l^^^iimiiig  <ift)he 
year,  to  any  given  day  in  any  month  throughout  the  year« 

This  is  at  once  apparent  by  inspection;  ibr  instance,  reqoired 
the  number  of  days  from  1st  of  JAnusry  to  8th  July.  Under 
Joly^^ttud  on  a  parallel  "with  8,  we  find  189  days^  tiie  nuniber 
re^ttke^.' 

EXAMPLE  IL 

To  discover  the  number  of  days  betwixt  an  assigned  day^  in 
any  noBtii,  Is  Ibe  end  of  tfie  year. 

This  is  fovnd  by  a  single  snbtra^tion.  For  inatanoe,  rofdired 
the  nnmber  of  days  from  8th  July  to  the  end  of  the  year. 

The  days  in  a  year      •...;. .•».^..» •  Mft 

Under  July,  and  on  a  parallel  with  8   IM 

BeoMiiadsr^  176  ^ys. 

■  • 

EXAMPLE  in. 

To  find  the  number  «f  days  betwixt  two  given  dsiy«  k  liAr* 
ent  oioBths  of  the  same  year. 


is  Iikewi^^  ^ffiisted  by  subtraction.— Required  the  bwh> 
ber  of  days  betwixt  Uth  May  and  18th  November. 

F^om  the  number  bekrw  Nsv<ember^  and  opposite  ^ 

to  18,  viz ,.   832 

Sabtraeltka»^derMtty,  and  opposite  to  I3>iz.  183    • 

Remainder,  190  days. 
EXAMPLE  lY. 


Te  find  the  «R«ber  ^fdays  jbtwivit  any  given  dsy.  In  any 
montfa  of  one  year,  l^^y  assigned  d«y;<of  any  mouthy  in  the 
following  year. 


9Hi  SIMPLE  INTEREST. 


>  • 


To  the  days  to  ran  in  the  year,  diieoverable  by  Exanla  II<« 
lidd  the  days  to  flie  nest  assigned  peried^  hy  Eaaaple  L,  aad 
the  som  is  the  answer. 

Note.  When  leap-year  enters  into  the  <|neslMNi»  and  the 
Bonth  of  Febroary  betwixt  the  assigned  periods,  1  BMHitbs 
added  to  the  reckoung,  as  the  table  goes  no  fiwther  than  M  fN> 
February. 


EXERCISES* 

1.  What  is  the  interest  of  jgl209.,  tor  57  days,  at  5p.et? 

3.  What  is  the  interest  of  £\BSt.  lOs.,  ibrdOdays,  at  5 
percent.? 

1  What  is  the  interest  of  ^292.,  fer  25  dayq,  at  5  per  eU? 

!    4.  What  is  the  interetft  of  ie348.  16b.,  iir  85  dajr«»  aft  5 
per  cent? 


5.  .What  is  the  iptwrt  of  jg3175. 9a.  3d.,  for  lU  daya,  at 

4  per  sent.? 

H  What  ii  the  interest  of  £819.  lOs.  M.,  fbr98days,  at 
^  per  cent.? 

7.  What  is  the  interestof  £60.  7s.  a^d.,  fimn  1st  Febrn- 
ary,  1806,  to  3I|i»  July  1809,  at  4f  per  oent? 

8.  What  is  the  interest  of  .£312. 13s.  8|d.,  from  8th  Do- 
cenfrer,  ^8p6,  to  13th  Fsbniary,  1810,  at  4|  per  ceot^  , 

9.  What  u  the  interest  of  £SH.  13s.  6d.,  frooi  15th  Hay, 
1806,  to  3d  April,  1813,  at  4  per  eent^P 

10.  Wfiat  ^  the  interest  of  £3436. 10a.  6d.,  from  3d  Febm- 
ary,  1804,  to  1st  Aogust  1813,  at  5  per  cent? 


CASE  111/ 

t»  CAJUMIUkTK  INTBEEST^ON  A  DBBT,  WHBN  TkKilkL 

MTMtNTa  AftS  auox^ 


SIMPLE  INTEREST.  SAS 


RULE. 

Sobtnel  liw  aerttral  payMento  from  the  origiBal  sum,  in  the. 
etder  «f  their  dates,  then  moltiply  the  sum  and  the  several 
halaaecs  by  the  nnmher  of  days  each  sam  has  been  at  interest, 
iHiich  k  jfimnd  by  aseertainiug  the  namber  of  days  from  the  time 
of  one  payment  to  that  of  the  next,  and  divide  the  sam  of  the 
prodoets  by  7300,  gives  the  interest  at  5  per  eent  If  the  in- 
tereai  be  reqaiied  at  any  other  rale,  take  a  proportioBal  part  of 
the  sum  of  the  produets  before  dividing  by  7dOO;  or  of  the  ^pio* 
tient»  aft«  dividing  by  that  nnmher.  Or  proceed  by  Rnle  S. 
Case  II. 

EXAMPiJB. 

Lmrt  James  Swan  (per  bill;  dated  3d  Februsry,  1809,  pay- 
able one  day  after  date.)  <£500.;  which  I  received  back  in  the 
Mowing  partial  payments:  via.  9tb  March,  ^>.;  15th  May, 
jM16«;  1st  Jane,  £95.;  14thAngwst,  £130^  7th  November, 
£904  »id  9ttth  D^oember,  the  balance  of  the  principal.  What 
inlerest  is  due  at  5  per  cent  ? 

SMm..  TrftMactloM.                              Days.   Pfodveu. 
MOO* 

Feb.     \  Leoiperhilbatlddt.d?«)0  x  S6=  17500 

March  9.  Reomvedinpart «...      80 

Bal*    IdO  X  67  s  S8140 
May    15.    Een^vedinpart....    115 

BaL     305  x  17  s    5185 
June      1.    Received  in  part  ••..      25 

Bal.   'mo  X  74a  90790 
Aig.   14i    Received  in  pari. ••..    ISO 

Bat  "isa  X  85s  18? 50 
N«v.     7;    Baoaifadinpart  ..^.      50     - 

Bal.    100  X  51=   5100 
Dec   28«    Received  in  foH  ••..    100 

7S00)    89395 


£1^    4  11  Atts. 
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Belbre  perfonDing  calcnlatioM  of  tfais  kmd,  the  aoooanlttil 
flbonld  try  if  the  la«t  hakmce  Wthei  same  u  the  faaknoe  of  the 
ecoomit ;  and  if  the  Sam  of  the  column  of  days  be  equal  to  the 
muaberof  days  between  the  date  el  the  aceoaiit  aad  OM  day  it 
traawttled* 


EXERCISES. 

1.  On  a  bill  of  £l&8.  due  I9th  Septemher,  I77S,  of  nUch 
,£^  waa  ymid  ISth  October;  £11.  Idth  Novenber;  jg45. 
18th  January,  1774;  £27. 12th  of  March;  and  the hdanee, 
SOth  April  j  required  the  interest  at  5  per  cent 

2.  On  a  bill  of  £640.  dive  19th  Jnly,  of  which  £40.  was 
paid  tiie  first  day  of  each  month,  till  the  whole  was  paid  up; 
~^''-^  thfB  ioteceatmt  6.  per  cent. 


3.  I(«W»red  the  interssten  £378.  dee  12th  May»  ef 
J^lp.  was  paid  oa  12tb  Juae;  £12  on  17th  August;  £!«&, 
on  19th  September;  j^47. on  I8th  October;  aod  the  balaaae^ 
S3d  November ;  interest  at  5  per  cent. 

4.  Aaqiiired.  thci  interest  on  £\  70.  dae  12lh  August,  of.whkh 
£54.  was  paid  on  l8th  September;  £56.  on  17th  October; 
and  the  balioce  on  )4th  HtMresihei;  tntcmt ft:&  jfet  cent. 

••      '    f' 

5.  Lent  John  Adanu  £1000.  per  bill,  1st  January,  1816, 
and  lee^ivedr  tte  foUowhig  payments :  on  1st  March,  i:250.; 
5th  May,  £100.;  20th  July,£^l6^  ^mb  Septeiaberv  £l»4 
and  on  17th  October,  £100.  The  account  is  to  be  settled  on 
31st  Oeeember.  What  sum  have  I  to  receiye  at  that  time :  in- 
terest at  5  per  cent. 

6.  Oa.Stb  Jaauary,  1807,  lenftJohn  Jay.  per  bill,  at  one  day's 
date  £496.  158.  6d.  which  1  received  bask  ia  the  ftillowiag  pHN 
tial  payments;  viz.  2V(h  January,  £15.  lOs.;  bth  March, 215 
guineaa;  5th  May, £21. 58.;  IT th  July.  ^120.;  16th  August, 

£90.  5s.  6d.;  dOth  Oelober,.£63.;  and  the  haiaMe,  llth  No* 
vember.    How  much  interest  had  he  to  pay  me  at  4^  per  cent? 


CASE  lY. 

TO  COMPUTE  THE  INTSREaT  ON  CURRENT  OR  CASH 

ACCOUNTS. 


pnms.  wTEK$n.  fuui 


KtriB. 


Add  and  idbtrtet  tfie  imiiM  on  th«  Dr.  nd  €V.  tMM  «rtti 
aeecMUit,  in  the  order  of  their  dates,  as  they  become  due. 


ply  the  serera!  balances  by  the  days,  as  fbnnerty,  and  if  tha 
Uuiee  be  sometiaies  doe  to  one  paitj;  and  aMoe^lMM  to  ^ 
otfii^ri  extend  Ifae  prodocttS  in  diflereut  cohtnma. 


Add  Ike  prodacU,  and,  when  the  ratee  of  ioterart 
mtdtiply  each  sum  by  (bable  its  rate,  and  diiride  thedMftnawea 
of  the  prodneU  by  7  3000,  for  the  interest. 

EXAMPLE  I. 

Required  the  interest  on  the  Ibllowing  acooont,  at  5  percent, 
up  to  the  31st  December. 


Dr.  Mr.  Geo.  Carey  kirn  AumM  Cmreui  with  J.  Ainh»  Cr. 

May  15,  To  Bal.  £IS2  a  July  5,  By  Cash  £1^  10 
Jane  29,  To  BiU.  136  10  Oct  10,  By  Cotton  145  15 
Sept.  16^  To  GomIs     375  16    N0V.I8,  By  Bum         136.0 

I 

WtLflMk,  'V^  £163    0x45=8190     Dr.  side,  j^594    5 
Jane  99th,  To      136  10  Cr.  side,    470    5 

S18  lOx  6sl911  Balance,  ^134    0 
Jnly    5th,  By      198  10 

■  "      ■  '  May   lOdays.Wi^n. 

'  180    •x733&8Qf60  Jane  30 

Sep.    16th,  To    375  15  Jaly  31 

^  '■      '    '  Ai^  31. 

395  15x34s9498  Sep.    30 

Oe^    Mlh,    By  145  15  Oct.    31 

!■■■»  Vpr.  30 

350    Ox39s9750  Dec.  31 
Mnw  IMi,    By  196   O 


«■» 


^134    Ox4&a5333 

dsya  880'  •**^-^ 
73^00)434,41 


330  dunk 


Intere^,    £5  19    0 


856  SIMPLE  INTEREST. 

Here  the  eiiayi,  od  either  sipk  pfihe  acooant,  are  istrodaeed 
ftooording  to  the  order  of  the  dates.  The  sanis  on  the  Dr.  nde 
aitt  added  to  the  former  baiaace,  and  thoae  pn  the  Gr.  side  aoh- 
tradBd. 

1.  Ab  multiplying  the  odd  shillings  and  pence  by  the  days, 
gives  but  a  very  small  increase  to  the  interest,  and  as  they 
are  very  troublesome  in  accounts  of  this  kind,  in  practice, 
it  is  vedioned  sufficiently  exact,  to  neglect  the  shillings,  when 
Ihey  are  below  10,  and  if  they  are  10,  or  above,  to  add  1  to  the 
ponnds. 

2.  The  two  following  methods  of  computing  the  interest  mt 
Aeconnta  Curr^t  are,  perhaps,  more  generally  followed,  paiti- 
cjilarly  in  England,  than  the  above,  though  less  expeditioua. 


•     •  S  ,  \ 


MBTHOD  IL 
^'  Dr.  Side. 

*    FVoni  days      £     s.  jg   s.  d. 

May  15lh,toDec.dl,i8  9;)0onl83    Oa;6  14  8 

Jnne39Ui,to    ditto       185      196  10=^3    9  3 

Sept  16th,  to    ditto       106     275  15s54    0  1 


^£IZ    3  II 


Cr.  Side. 


From  days      £     u.    £  n.    d, 

July  5th«toDee.31,bl79oal98  1034  17  4 
Oct.  loth,  to  ditto  8i  145  Us  I  12  9 
Nov.  18th,  to    ditto         43      126    0=0  14  10 


7    4  II 

III  I     II 
Interest  due  by  Geo.  Carey,     ^  5  19    0 

« 

In  this  method  the  interest  is  first  computed  on  the  tens  of 
the  Dr.  side,  and  theji  on  those  of  the  Cr.;  reckoning  the  tioM 
from  the  day  which  the  sums  become  due,  to  the  lime  ef  settle- 
ment. The  sum  of  the  interest,  on  the  Dr.  side,  is  then  sub* 
Iraeted  from  that  of  the  Cr.  side,  and  the  difference,  £5. 19li., 
is  the  interest  due  to  J.  .Airth. 


SIMPLE  INTEREST. 


357 


METHOD  III. 

limy  IStfa,  To  £\^    0  for  990  days 
Jone^SQUi,  To     136  10        185  do. 
Sep.  leih.  To     975  15        106  do. 

Joly   5A,  By  £\9S  10  for  179  dayt 
Oct.  10th,  By     145  15         83  do. 
Kov.lStii,  By     196    0         43  do. 


Dr. 
41860 
95858 
99930 


Cr. 


35531 

11959 

5418 


96349  59901 
59901 


Bftlaaee  43441 3ip5  19  0 

Here  the  rami  are  mnltiplied  by  the  respediTe  imwher  of 
days,  reckoning  the  time,  as  formerly,  and  extendiDg  the  pro- 
dscts  of  the  Dr.  side,  in  one  column,  and  those  of  the  Cr.  in  tat* 
other.  The  difference,  43441,  when  diyided  by  7300,  or  by 
any  of  the  foregoing  methods,  gives  the  interest  as  before. 

1 .  Of  the  three  preoeding  methods*  the  first  is  not  only  short- 
est and  most  expeditious,  but  it  exhiljita  the  balances  at  the  dtf- 
erent  dates.  The  second  method  is  more  tedious  than  the  third, 
occasioned  by  interest  being  calculated  on  each  product  sepa- 
fately,  whieh  requires  as  many  divisions  as  there  are  sums  in 
the  aeeount.  In  the  third  mettKKl,  the  labour  is  greatly  short* 
eaed,  by  the  interest  beinj^  calculated  only  on  th^  diflerence  of 
the  produets,  which  reduces  the  whole  to  one  division. 

9.  Men  in  bunness,  who  ibllow.tbe  second  method  of  compn- 
ting  interest,  geutralty  use  iniere»i  i^bies ;  but  neiUierufis 
mcHmod,  nor  the  use  cvf  tables,  ought  to  be  preferred  to  the  other 
methoda.  Thost;  who  accustom  themselves  to  calculate,  with« 
out  the  use  of  tables,  soou  acquire  such  facility,  in  calcniatioas 
of  this  mature,  as  would  almost  appear  incredibie,  to  persona 
who  have  had  little  practice  in  similar  calcnktions. 


EXAMPLE  IL 

■  Bs^uired  the  interest  and  balance  on  the  ibnowing  cash  ac« 
eoant,  allowing  5  per  cent.,  when  the  bakince  is  (he,  to  J.  8*, 
a^d  4  per  cent,  when  due  to  A.  B. 


^196 


SIMPJUB  INTERSarr. 


Dr.  Mr.  A.  B.hm  Cmk  Aecmu  wUk  J.  S.  Cr. 


J«D.  25,  To  kdanoe 
Mar.  16,  To   cash 
June   1,  To    ditto 
Aag.  %,  To    ditto 
Sep^  1%  To 
Not.  1.  Ta 


Jg»^  Feb.  U^BjrowhtM 

175  Alic.  10»  By    dill» 
25  May  90,  By    diMb 

S40  July    4,  By    ditto 

176  Oct  9%  By    £tto 
100 


^186 
140 
145 
900 
190 


Dae  J.  S. 
£4600 

1350 

5500 

3900 


Dae  A.  B. 


7M0 
896 


9568 


78ft 
1399 
9860 


TT563^p.ct. 

8iiti.9399ssl  ditto 


Bal.dtteX8«^I56 

Int  doe  to  do.      115    8 


0    0    73,00)130,18       9568s::4p,ct 

ft       Q  *^ 


Doe  do.  £157  15    8 


£  1  15    8  interest. 


In  this  aeeoont  the  bahmoe  is  sometinMs  d«eto  the  e«»  par« 

ty,  and  sosMtimes  to  the  other.    At  the  beginning,  there  is  m 

balance  of  de930.doeto  J.S«»and,onthe  lOlh  AMil,tb«tin 

jeeo.  dee  to  him.    On  the  90th  May,  A.  B.  pays  £145,  which 


SIMPLE.  IMTEiOSST.  flS^. 

diadiarees  what  he  owed,  and  leaves  a  balance  of  jfG5.  due  to 
him*  The  Mmeea  eoolimie  IN  A.  ITft.  kvoar  till  the  Al  Aug-., 
when  he  received  f  340.,  the  sura  for  which  he  stood  Cr.  In 
tAe  tnuMaetioiw  which  follow,  the  several  balaiiees  are  doe  to 
^  Sw,  as  A  B's  reeeijpto  exceed  his  remittoaces. 

The  imy  are  cenpitod,  as  before,  and  the  prodoets  exttoded 
mdi&rent  columns.  As  A.  B.  is  allowed  only  4  per  cent.  l-5tii 
is  deducted  from  the  sum  of  the  products  in  his  fitvonr,  and 
thereiniadersahtraetedfreMtliesiimof  theeeiaiavovrof  J.  6. 
The  interest  is  then  eafeolated  on  the  diflersaee,  and  as  the  ba- 
lance of  principal,  as  well  as  interest,  is  dne  to  J  S.,  the  in- 
tweat  is  added  to  the  principal;  the  anm  of  which  is  J^5T. ' 
ISs.  8d.,  the  balance  dne  to  J.  8.,  inchidiag  interest  till  the  7th 
November. 


EXERCISES. 

1.  What  interast  is  due  on  the  following  account  to91sl  Dee. 
allowing  5  per  cent.,  when  the  balance  is  due  to  T.  Oontto  and 
Co.  and 4  per  cent.,  when  due  to  W.  Jay. 

IM  Mr.  W.  yJhnf's  Aecwna  wUk  7*.  Coitfla  #mI  Ce.  Cr. 

Jan.     1.  To  balance  £\90  Mar.  31.  By  cash  jg350 

Feh.  U.  To  cash          lao  June  IS.  By  da.  906 

May  90.  To  do.            350  Sept.  9.  By  do.  ilO% 

Ang.  9.  Tods.            100  Oct.    S.  By  do.  M' 

Mbv.lO.  To  do.            S99  Dee.  20.  By  do.  •  190 


•9.  Replied  the  JntorestM  the  fbUowiBg'acoeMit  to  the SIst 
D^cekri>er. 

Dr  Mr.  J.  R.  his  AccomM  Ckrrmu  with  D.  C.  Cr. 

Dec.  3).  To  baki^ie  ^150  Apr.    9.  By  cash  £  70 

Mar.  12.  To  cash         IM  May  12.  By  ditto  300 

Jttne  17.  Tb  ditto  -       164  June    3.  By  «tto  240 

Sept; 24.  T6  ditto.        242  Ang.   9.  By  ditto  10 
Q^t     9.  To  ditto         178 


3.  How  much  interest  is  dne  on  the  folto^mg  account. 


960  SIMPLE  INTEREST. 


I)rMr.E.Cfr9V€kuJc€inmiCmrreniwiihCLSirHimulCo.Cr. 

1804  JaD.  10.  To  Bal.  ^160  1804  AprilSl.  Bygwdtt/B^U 

May    6.  To  BiU     148  July  t&.  By  liitto     186 

A«g.  31.  To  ditto   316  Sqit  17.  By  ditto     S97 

Oct    9.  To  ditto   4a5  Nor.  i8.  By  ditto     SiO 


4.  Ro^pHied  Ike  M«ioe,  inckidUig  inlereat,  OB  the  MIowiag 

Moooit  to  Ist  Apnl,  180& 

JOhr.  Mesirt.  LtMg  «Nd  Co.  fA«tr  AeeomU  Cnrr0U  wiik  Jm§ 

mmi  VmuUrpot,  Cr. 

1805.  1805. 

AmA  8.  To  Goods  ,^356  14  JanelS.  By  Bill  jgSSS    8 

July  19.  To  ditto        164  11  Septl6.  By  ditto  148  IS 

Oel.    3.  To  ditto        301     7  Oct  33.  By  ditto  387  10 

NoT.SO.  To  ditto        373    9  Jan.  18.  By  ditto  460    4 
M9ra5.  To  ditto        340  15 


5..  What  iidaiiee  is  due  on  the  Mlowiiig^  tteeootit,  1st  Jami* 
try,  1816,  with  interest  P 

Dr.  Mr.  Joim  Jw  U$  Acanmi  Cnrreni  wiih  IF,  Soiodm. 
1815. 

June  90,  To  balance,  as  per  account  rendered    ^1904  -  8  9 

Ang.  13,  To  yonr  bill,  hr.  Stewart,  pd.  this  day      190    5  0 

Oct.    6.  Toditto,      &v.  White 67    4  0 

Nov.   4,  To  goods  per  Union,  as  per  invoice  •  •       150  11  8 

38,  To  your  bill,  hr.  HoIums,  dae  31st  Jan.      535    0  O 

Dec.   7,  To    ditto  ditto  10th  Feb.      473  14  U 

1815.  Gmirm,  Cr. 

July    4,  By  Bill  on  Fordyce  &  Co.  London,  dne  £AS7  18  4 

Septl7,  By  net  proceeds  of  30  bales  cotton  per      ok^  i  a  a 

aeconnt  sales,  due  this  day,  **"  *"  ^ 

Nov.  14,  By  ditto  80  hhds  of  sugar,  per  ditto  831  19  0 

Dec.  3,  By  bUl  on  J.  Andrews,  dne  6tii  Feb.  459    6  9 

11,  By  net  proceeds  of  35  hhds»sugar«  ^^    m  g 

due  7  th  March| 


filMPLE  INTEKE8T. 


Ml 


CASE  y. 

TO  nUD  THE  IMTBRBST  ON  BILLS  OR  BOMDft*  WHEN  TJIB 
INTEBTALS  B|iTW£BN  THE  PAYMENTS  EXCEED  A  YEAB. 

RULE. 

Add  the  iflteretl  due  at  the  time  of  tiie  first  psymeat  to  the 
yriadpsl,  tad  dednet  tibe  paymeDt  from  the  amoant,  the  remain^ 
der  is  a  new  prineipal,  to  which  add,  in  like  manner,  the  isterest 
due  at  the  next  payment,  and  deduct  the  payment,  and  so  ob, 
adding  the  interest  np  to  the  date  of  each  pavment  to  the  prin* 
cipal,  and  then  dedncting  the  payment  from  the  amount. 


EXAMPLE. 

Benowcd  OB  hend^  daled  14th  March,  1803,  ^1140.  bearing 
lend  kterest;  of  whidi  I  paid  £465.  on  the  3d  Fdbmary, 
1W5 ;  ^^206.  on  the  12th  of  August,  1806 ;  and  £455.  on  the 
aoth  May,  ISOd.  What  balance  mast  I  pay  to  retire  my  bend, 
80th  December,  1809  ? 


180SJ 


1806 


1806. 


1808. 


1809. 


MardnU 


Feb.     2 


May  90. 


Dec.  80. 


£|1140i 

Interest  for  1  year,  325  days  X07 


Borrowed  on  bond , 


Paid  in  to  account 


Amount.  ••• 


Balance.  ••• 
Interest  for  1  year,  191  daya 


1247 
46S 


78215 
591214 


Aug.  12.  Paid  in  to  account, 


Amount .... 


Balance^.*. 
Interest  for  1  jeer,  282  days 


Pbid  in  to  account, 


Amount..  •• 


842  7  S 
206  0<0 


636 
56 


Balance,.  .0 
Interest  for  1  year,  224  days 

Amount  due. , . . , >, ,« ,    £ 


75 
8[)( 


69211554^ 

4551  00 

237^15  H 

19  38| 

256,19  If 


26ft  SIMPLE  INTEREST* 

1.  In  Gompnting  the  interest,  the  odd  shUlingB  and  pence 
•honld  be  reduced  to  the  decimal  of  a  poond*. 

9.  In  leap  yean,  when  the  9Mi  day  of  FiebMuy  ii  aoMNig 
the^d  day  a,  it  is  reekvned,  otherwise  it  is  not. 

3.  Although  the  above  method,  of  accumulating  the  interest 
with  the  principal,  be  not  strictly  conformable  to  the  laws  of 
England,  yett^ie  ptactke  prevails  in  Scotland,  and  has  nepaal- 
adly  net  with  the  sanction  of  the  Suprentt  Court  in  that  part  of 
IkeuAand. 

EXEACISES. 

1.  Borrowed  on  bond,  21st  May,  1809,  j^lOOO,  at  5  per 
cent.,  and  made  the  following  partial  payments:  £350. on  idth 
July,  1810;  £\50.  on  29th  September,  l^^li;  £iSO.  tfn  I9th 
December,  1812;  j^  120.  on  Ibth  Joly,  1813;  fdO.on  18th 
September,  1»I4;  and  the  balance  on  8 1st  May,  t€lf7.  Ita- 
i|nired  how  much  money  will  be  necessary  to  retire  the  bend. 

<  9.  Received  on  bond,  jf650.  bearing  interest  at'5  per  cent., 
since  January,  1806,  of  which  there  were  paid  £^»  on  35th 
April,  1807;  £\lh.  on  29th  July,  1809;  and  ^195.  on  85th 
Bfay,  1)810.  Reqmred  the  interest  and  balance  due,  the  8I& 
October,  1811. 

8.  Ah  eatate  was-  purchased  for  £6000.  one  half  of  which 
was  imyab|e  on  22d  November,  1810,  and  Uie  other  half  on 
the  wth  May,  1812;  but  was  only  paid  as  follows :  ^1200. 
on  1st  March,  1811;  iT  1200  on  21st  September,  1813;  <£1200. 
M  14th  October,  1814 ;  ^ISOO-on  25th  February,  1815  ;  and 
d£:i200.^  18th  April,  1816«    Required  how  much  interest  is 

dne,  at  5  per  oeni. 

»        » 

'  4.  A  hend  for  £360.  was  due  1st  April,  1802,  of  which  there 
were  paid  £50.  on  the  1st  of  July,  1803 ;  £15.  on  4th  January, 
1S04;  £25.  on  31st  October^  1805;  ^M5.  on  Ist  Maroh, 
1^07.  What  balance  will  be  due  2d  February,  1809,  when  the 
aooount  18  to  be  setiM ;  interest  at  4^  per  eent  ? 


^  WbeD  llic  Bhillinis  aeecd  lo,  they  m  eMmlly  reckoned  another 
pOMod ;  Md  wh«B  imler  le,  they  are  ueg lectcd. 


mmm 
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DISCOUNT. 


Discount  is  the  altswaace  that  omgkt  tD  be  made  for  reeeiTh^ 
piyinent  of  a  debt  before  it  beosmea  due,  and  is  equal  to  the 
interest  of  its  present  Talae,  lirom  the  time  ^when  the  money  is 
paid,  to  the  time  when  the  debt  Mb  dsv*; 

CASE  I. 

TO  JPIKD  THB   TBITE  DISCOUNt   AND   PRESENT  TALCB  Of  A 
DEBT  DVe  AT  ANY  FUTURE  PERIOD. 

RULE. 

RmI  theiHnotmt  ^£IQ0.,  kir  the  gtfen  rate  and  time:  th^ 
fsy^iss  the  svimDS  is  to  the  interest  ef«£10a»  soisthedebtl« 
te  <scoaat; . 

And,  as  the  «Mimt  is  to  ^100,  so  is  the  debt  to  thepitfjcm 

EXAMPLE  I. 

What  diseoont  ought  lo  be  paid,  on  reedying  psesent  pay- 
MSBt  ef  a  debt  of  ^600,  doe  4  years  heaee^  interest,  at  ft  p.  et.? 

Tear    p.et.    £W> 
4     X     5    ;=  20 

£       £ 

do 


mm 


1%0)1000/) 


£  88    6    8  diKotnt 


s  iU  iaterctt  ft»d  dlteoant  are  oftea  joonfouaded,  even  ia  fooie  modem 
iMffa^  which  profte  to  be  complete  tyileSM  ef  aMiwitttUa  ariibnctic, 
it  k  proper  thmt  the  •In4e«t  thoald,  at  leeet,  huw  the  dittinctioa  be- 
tveea  theai»  ahattfcr  be  the  practice  of  merchants. 


fi64  DISCOUNT. 

EXAMPLE  11. 

What  tarn  of  retAj  money  is  oouivalent  to  £4ISS,,  dmt  S19 
i»jn  hence;  interest  at  5  per  cent? 

100^90ss5«^ss  £1    5  Mrtereat  for  3  montha. 

100 

£       £ 

101    5  :  100  : :  463 
4  4 

405    :      400  ::  463 

400 


405)185900 


£457  5  8H  Aner. 

To  find  the  discount  of  any  sam,  for  months,  redraning  in* 
terest  at  5  per  cent.;  divide  tiie  sum  by  241,  for  1  month;  by 
121,  for  2  months;  by  81,  for  3  months;  by  61,  lor  4  mont&a ; 
by  49,  for  5  months ;  by  41,  for  6  months;  by  35f ,  Imt?  SMmttii; 
by  31,  for  8  months;  by  27},  for  9  months;  by  25«  §ar  10 
months;  by  22^,  fw  11  months;  by  21,  for  12  months;  by 
18|,  for  14  months;  by  16,  for  16  months;  and  by  14^,  for  iS 
months.  * 


EXERCISES. 

1.  What  discoont  ought  to  be  allowed,  on  receiving  preaenl 
payment  of  a  debt  of  jjplOO.,  doe  4  years  hence;  interest^  5 
per  cent.? 

2.  How  much  ready  money  ja  equivalent  to  jBlOOj  doe  at 
the  end  of  90  days;  interest,  4  per  cent 

3.  How  much  ready  money  is  eipiivalent  to  J^lOO^  due  at  the 
end  of  10  years ;  interest,  6  per  cent 

4.  What  discount  ought  to  be  allowed,  on  recdving  present 
payment  of  £6B,  Ss.  6d.,  due  1 18  days  hence;  interest,  o  p.ct.? 

5.  In  what  time  will  j§70.  amount  to  jglOO.,  at  4|  per 
cent? 


DISCOUNT.  860 

6.  At  wbat  nte  of  interest  will  £100.  Mnoant  to  £101. 
12B.>inl46day»? 

CASE  11. 

TO  FIND  THE  DISCOUNT  OE  INTEEBST  ON  BULLS. 

RULE. 

Find  bow  long  the  bill  bas  to  run,  reckoning  from  the  tune  it  is 
disoonnted  to  tbe  day  it  is  payable,  including  tbe  days  of  grace; 
then  calculate  tbe  interest  on  the  amount  of  the  biO>  for  thai 
#tiiie, Vbich  is  what  bankers  call  the  discount*. 

EXAMPLE. 

A  bill  of  £SQO.,  dated  30th  April,  1817,  and  ^yable  8 
months  after  date,  was  discounted  2d  May ;  commission,  7  per 
cent;  how  much  did  the  holder  receive  ? 

A  bill  drawn  30th  April,  at  3  months  date,  is  due  3d  August; 
and  from  3d  May  to  3d  August  is  93  days. 

Content  of  the  biU 3J0    0    0 

Interest  300  xW=:27600 

730(1-^^  IJ    7^ 

Commission  §22 .    1  10    o 

200-     *  * 

5    5    7f 

^394  14    4^ 


.  •  To  ditoount  m  bill,  ia  to  receive  auA  for  it  before  it  becomes  d«e; 
.  aod*  bill  is  tmid  to  be  disconoted,  when  it  ia  indoraed  to  aoy  peraon,  or 
banklDg  company,  who  pay  a  the  valve,  after  deduct!  oc  m/erarC,  from  tbe 
time  the  money  ia  advanced,  to  the  day  that  tbe  bill  talia  doe. 

Tbe  Bank  of  England  never  diacoonts  a  bill  at  a  longer  date  than  9 
noDtbt. 

PrioaU  bamken,  in  LondoD,  aometiniea  diacoont  bills  at  3  moatbe,  or 
a  longer  date,  according  as  money  it  acarce  or  plenty^ 

Many  brokera,  in  London,  are  employed  to  get  large  billa  diacounted, 
Ibr  which  they  receive  from  ^  to  |  per  cent.,  according  to  tbe  lengtb 
•f  tbe  lime  which  the  bill  baa  to  run,  and  the  plenty  or  acarcity  of 
mosey  at  the  lime. 

T 


KM  nisoQUMT. 


bankera  and  others,  wlio  disoomil  biiU.  Tht^r  ehitfgt  ortaraal 
at  5  per  cent.,  on  the  sum  of  the  bill,  lor  the  tune  it  bu  to  m, 
by  which  they  hsTO  more  tli%n  5  p«r  cent  on  the  sum  they  ad- 
iHrnet;  tad,  though  the  highest  interest  allowed  by  law,  in  Bri- 
tain, is  5  percent,  yet,  in  this  instance  of  advancing  money, 
the  practice  is  sanctioned  by  the  general  practice  of  bankers  and 
others,  who  discount  bills. 

Some  bankers  also  charge  f  per  cent,  in  name  of  conmnssion, 
which  is  added  to  the  discount,  and  the  amount  deducted  from 
diesnm  oftiiebUl. 

Though  it  be  usual  among  men  of  business  to  consider  inter^ 
€$t  and  liticoiml  as  the  same,  there  is  a  material  difierence,  the 
fsMrmer  being  to  the  latter  as  21  to  90,  for  1  year,  at  5  per  cent; 
or  discount  is  dways  hu  than  interest,  by  the  interest  of  the 
true  discount  for  the  proposed  time.     To  illustrate  this,  suppose 
a  bili  of  £105.,  at  12  months  date,  is  offered  to  a  banker  U  be 
mscounted,  he  retains  £5.  5s.  as  the  discount,  which  is,  in  re- 
aRty>  the  interest  of  the  sum  of  the  bili;  whereas,  he  ought 
onl^  to  charge  interest  on  the  sum  he  advances,  (£100,)  or, 
which  b  the  same,  the  true  discount  on  j^l05;  and  the  remain- 
der or  proceeds  shovM  be  such  a  sum  as,  if  put  out  at  interest, 
would  amount  to  £105,  at  the  end  of  12  months,  when  the  bill 
becomes  due.    But,  by  deducting  £S.  jm.  from  £105.,  the 
proceeds  are  only  £99. 15s. ;  and  this  sum  will  amount  to  no 
more  than  £104.  Hs.  9d.,  in  12  months,  at  5  per  cent.,  which 
is  5s.  9d.  less  than  £105,  the  sum  of  the  bili.    If  he  take  only 
£5,  which  is  the  real  discount,  ^  remainder^  £100^  wUl 
amount  to  £105;  and  if  the  £5.  of  discount  be  improved  at 
interest,  it  will,  at  the  end  of  12  months,  amount  to  £o.  5s. 

Whsa  fk»  term  of  a  bill  is  expressed  in  months,  calendar 
months  are  always  understood.  Thus,  if  a  bill  be  dated  the  1st 
January,  and  made  payable  at  one  month  after  date,  the  term, 
or  month*  expires  on  the  1st  February.  And  if  a  bill  be  dated 
WUh,  29tb,  SOth,  or  SIst  January,  and  payable  one  month  after 
dato,  the  term  expires  on  the  28Ui  February^  in  common  years, 
pad  in  the  tliree  latter  cases,  m  leap-year,  on  the  29ti^ 

If  there  be  more  bills  than  one  discomrtsd  ata  lime,  add  the 
several  prodnela  (of  the  sums  by  the  days)  together,  and  find 
the  discount,  or  interest  on  the  sum,  either  dividing  by  7300, 
or  by  any  of  the  foregoing  methods^  which  will  give  the  whole 
discount    This  method  u  much  shorter  than  finding  tbr  ^^ 


DI8CaVNT«  fl67 

ommt  mfumMf,  aa  each  Ml»  as  it  rodaoes  Hm  wMe  lo  one 
dtvisiflii* 


EXERCISES. 

1.  A  bin  of  £350.,  dated  mh  May,  1816,  payable  3  montiia 
ker  date,  iras  discounted  96th  May.    Required  the  proceeds. 


2.  A  bill  of  £260.  78. 6d.,  which  has  95  days  to  ran,  was 
discoanted  by  Messrs.  Coutts  and  Co.  Loudon.  Required  the 
proceeds. 

9.  What  deduction  oag^ht  to  be  allowed,  for  present  payment, 
on  a  bill  of  J^d92. 158.,  payable  91  days  hence? 

4.  Required  the  proceeds  of  a  bill  of  ;£^19S.  15s.,  drawn 
and  dtBconnted  7th  January,  1817,  payable  at  3  months  date. 

5.  A  bin  of  £45. 15s.  6d.,  dated  9th  August,  1816,  payable 
4  dM>nths  after  date,  was  discounted  20th  September;  commis'* 
sion,  i  per  cent.    Required  the  proceeds. 

6.  A  biU  of  a^l53.,  dated  11th  July  1816,  payable  3  months 
after  date,  was  discounted  1st  September;  commission,  4-  per 
cent.     How  much  money  did  the  holder  receive? 

7.  R.  C.  banker,  discounted  the  following  bills,  on  the  1^ 
August  John  Bowden's,  of  f  154.  16s.,  dated  4th  May,  at 
6  months;  J.  Jay's,  of  £145.  9s.,  dated  8th  July,  at  4  months: 
the  commission  was  f  per  cent.     Required  the  proceeds. 

8.  What  is  the  amount  of  the  discount,  and  net  proceeds,  of 
the  4  folfowittg  bitts,  discounted  31st  December  ? 

1.  for  jg488  1    6,  Rotterdam,  ?d  I>ec.  at  24- usance. 

%           217  8    9  ■                acd.  13th  Dec.  at  30d  sight 

3,  731  0  10  '       —  34th  Nov.  at  3  months  date 

4.  165  3    4     10th  Dec.  at  3  months  date 

9.  A  boose  in  Hamburgh  remits  to  its  correspondent,  in  Lon- 
don, the  following  bills : 

!•  for  Jg364    1     0,  dated  10th.  Nov.  at  3  usance 
3.  731    0    0,  accepted  13th  Nov.  at  3  mo.  sight 

3.  511  10    4,  1st  No?,  at  3  months  data 


afo  EQUATION  or  PAtMENTS. 

aaddmwaoiiUielOthNoT.fnr  jpMl    <l    0/«t  9  osance 
and. ©n        ditto for  £d46    0    4, at 2^ usance 

Required  on  what  side,  and  the  amount  of  the  balance,  after 
allowing  interest,  reciprocally,  at  5  per  cent,  i  commissioii, 
and  I4fl.  6d.  for  postages. 


EQUATION  OF  PAYMENTS. 


EauATioN  OF  Payments  is  the  determinatioa  of  a  inean  or 
equated  time,  at  which  two  or  more  sums,  due  at  different  dates, 
may  be  paid  at  once,  without  disadvantage^  either  to  debtor  or 
creditor. 

RULE. 

Multiply  each  sum  by  the  time  it  has  to  run,  before  it  be  dne, 
and  divide  the  sum  of  the  products  by  the  sum  of  the  debts. 
The  quotient  is  the  equated  time  of  payment*.. 

* 

EXAMPLE. 

A  merchant  owes  j£S9.,  due  this  day,  1st  March;  w£72.  on 
the  10th  May;  ^45.  on  the  4th  July;  and  £54.  on  the  16lli 
August.    Required  the  mean  time  of  paying  the  whole. 


«  Tbii  rule  it  founded  on  the  suppoaition,  thnt  the  «nm  of  the.  la* 
terests  of  the  debts  payable  btfon  the  equated  time,  from  their  term 
to  that  time,  ought  to  be  equal  to  the  sum  of  the  interests  of  the  debts 
Mymble  4^er  the  equated  time,  fkmn  that  time  to  their  tennfe;  m  an- 
fair  supposition,  for  though  the  gain,  arising  from  keeping- a  earn  n^ter 
it  ia  due,  is  equal  to  its  itUereti  for  that  time,  yet  the  loss  suaUined  by 
paying  a  debt  before  it  is  due,  is  only  equal  to  ita  diictMmt  for  that 
time,  which  is  always  less  than  the  interest.  The  rale,  therefore,  is 
not  accurate,  but  it  affords  an  approKiihation  exact  enough' for  bmii- 
oeis  s  and,  heing  easy,  is  |;enerally  used. 


JEQUATJON  OP  PAYMENTS.  fl69 

Mar.    1st,  jf  69 duett  preaett   • 
May  lOtfa,       73  X  70&yss504O 
July    4th,      45x125  dayss:  5625 
Aa§r.l6th,      54x168  daya=:907d 


260  260)19737 


76  days,  after  1  at  Mar.; 
-vbicb  is  the  16th  May,  the  mean  time. 


METHOD  II. 

£       days 
Mar.  1st,   89  X  70  =  6230 
May  loth,  72 

161  X  55  r:  8855 
July  4th,   45 

206  X  43  s  8858 
Aog.  1601,   54 


260       )23943 


92  days  previoiis  to 
the  16th  Augast;  irhich  brings  the  mean  time  to  the  16th 
May,  as  before* 

Here  the  first  sam  is  multiplied  by  the  number  of  days  ta 
the  second  sum  filing  due.  The  amount  of  the  first  sod  se- 
cond sums  by  the  time  between  the  second  and  third  feUiDg 
due,  and  so  on  with  the  rest.  The  sum  of  the  products,  divided 
by  the  whole  debt,  gives  92  days,  the  time  to  be  reckoned  prior 
to  the  date  of  the  last  sum,  as  the  mean  time.  This  method  is 
more  generally  used  in  business  than  the  first. 

These  methods,  being  simple  and  easy,  are,  in  most  cases 
■which  occur,  very  near  the  truth,  affording  a  good  approxima- 
tion. Besides,  these  are  strictly  agreeable  to  the  custom  <^ 
men  in  business,  who  allow  interest  on  money  paid  b^fbre  it  be 
due,  as  well  as  on  money  retained  after  it  is  due,  and  their  prac- 
tiee  regulates  all  coiamercial  computations. 

In  the  same  manner  may  the  average  or  mean  price  of  goods, 
at  different  prices,  be  found;  but  this  BMwe  pfoperly  beioog»to 
Alligation  Medial.  ... 


470  VARIETIES  IN  PROPORTION. 

EXERCISES. 

1.  'The  sum  of  ^5.  is  doe  m  follows :  £35.  In  6  montliB  ; 
^£30,  in  7  months ;  and  ^40.  in  10  months;  at  what  time 
oQght  the  whole  to  be  paid  at  once  ?  , 

2.  The  sum  of  £130.  was  to  ha^e  been  paid  as  follows : 
£45.  at  4  months;  ^60.  at  9  months ;  and  the  rest  at  12 
months ;  but  the  debtor  agrees  to  pay  the  whole  at  once.  Ba* 
quired  the  average  time. 

3.  A  debt  is  to  be  paid  thus;  one  half  at  8  months;  one  fourth 
at  12  months;  and  the  balance  at  15  months.  Required  tfaa 
time  of  paying  the  whole. 

4.  A  owes  B  £560.  of  which  £60.  is  to  be  paid  ready  mo* 
ney,  and  the  rest  in  5  payments  of  jglOO.  each,  every  3  months. 
Jte^oired  the  equated  time  for  paying  the  whole. 

5.  Bought  goods  payable  as  follows ;  £^0.  the  1st  of  May; 
^£64.  the  4th  of  June ;  £86.  the  Ist  August ;  and  £90.  the 
5th  of  September.  Required  the  mean  time  for  paying  the 
whole. 

6.  A  sells  for  B  a  parcel  of  goods.  The  following  is  a  state 
0f  the  sales:  £110.  due  1st  of  March;  <£108. 15s. due  the 
!i5th  ditto;  £107.  13s.  April  10th;  £317.  14s.  May  3dx 
£318.  7s. the  39th  ditto;  jgllO.  13s.  6d.  July  4th;  and 
£110.  Us.  6d.  due  November  10th.  They  wish  to  settle  ac* 
^ouats ;  required  the  mean  time. 


VARIETIES 
IN  PROPORTION*, 


PROFIT  AND  LOSS, 

Merchants  have  found  it  necessary,  in  estimating  their  ^fli 
pmd  losses,  to  have  some  common  standard  by  which  the  gain 


•  This  rate  nisy  bscmUkMa  msrdy  M  a  vftHety  in  Proportion,  moit 
of  the  qvcttiopi  bcisf  lolvecl  by  that  eiceUent  nik* 


VARIETISS  IN  PAOPOHTION^  ftfl 

or  low  aetailly  made,  or  proposed  to  be  made,  on  aoy  arlide  of 
trade,  may  be  tried  or  exprasaed,  and  the  standard  whiek  has 
been  fixed  upon,  by  universal  consent,  for  this  purpose,  is,  the 
cmirnm^  <«  luHKlred,  almost  every  gain  or  loss  wkieh  arises 
from  the  sale  or  pnrchase  of  goods  being  stated  at  so  ranch  per 
cent.  This  rule,  therefore,  explains  the  methods  of  calculating 
tta  fain  or  loss,  per  saitl.  on  the  parehose  or  aale  of  aoy  furtim 
of  merohaodise. 


CASE  I. 

WH£M  THS  BUYING  AND  SELLING  PBiCES  AEK  GiTXIff,  TO 
FIND  THE  GAIN  OE  LOSE  PEE  CENT. 


RULE. 

As  the  buying  price  is  to  the  gain  or  loss  on  it;  so  is  100  to 
the  gain  or  loss,  per  cent. 


EXAMf'LE  I. 

Bought  cloth  at  3s.  4d.  per  yard,  and  sold  it  at  4s.  per  yard. 
Required  the  gain  per  cent. 

d.         d.  £ 

40    :    B    :  :    100 
or,     6    :    1    :  :    100  :  90  per  ceiit.  gain* 


EXAMPLE  II. 

Sold  indigo  for  9s.  7d.  per  lb.,  which  cost  lOs,  5d«  per    .; 
what  traa  the  loss  per  osnt.  r 

s.    d.         d.  £ 

10    5    :    10    :  :    100 
18 

lU)  10  X  MO  »  ie00(8  per  cent.  loss. 

IQOO 


872  VARIETIES  IN  PROPORTION. 


EXERCISES. 

1.  If  3d.  be  gained  on  each  ahilling,  prime  ooiit,  what  is  the 
gain  per  centP 

2.  Bongfat  bariey  at  SOs.  per  boll,  whioh,  having  reeeived  da- 
mage^ was  sold  again  for  278.  per  boll ;  what  was  the  loss  per 

cent? 

3.  Bought  3  tons  of  hemp,  for  ^245.  Ids.  6d.  and  sold  the 
whole,  immediately  J  for  £295,  19s.  6d.;  what  was  gained  per 
cent,  by  the  transaction  P 

4.  Bought  cotton  cloth  at  2s.  lOd.  per  yard,  ready  money, 
and  sold  it  at  3s.  6d.  per  yard,  at  6  months  credit.  Reqoired 
ihe  gain  per  cent. 

CASE  II. 

TO  FIND  THE  PRICE  AT  WHICH  AI^  ARTICLE  SHOULD  BE 
SOLD,  TO  GAIN  OR  LOSE  SO  MUCH  PER  CENT. 


RULE. 

1.  As  100  is  to  100  plus  the  gain,  or  minus  the  loss,  so  is 
the  prime  cost  to  the  gain  or  loss  per  cent. 

2.  Take  parts  of  the  prime  cost  for  the  rate  per  oent;  add 
fhe  result,  in  the  case  of  giun,  but  deduct  it»  when  there  is  losSf 

flXAMFLE, 

Bought  sugar  at  Is.  3d.  per  lb.;  what  most  it  be  sold  fins 
per  lb.'  to  gain  15  per  centP 

£  X  5. 

100    :    115     :  :     li  s.     d. 

i  ^    28.75  1     a 

• 10  p.  Ct!=sA==^       H 

1,00)143.75  5p.ct.8^sO    Of 

1.4375  zz  Is.  5^  per  lb.  =  Is.  5^, 


I 

t 
I 

ft 
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EXERCISES. 

1.  Bought  cotton  at  S»,  4d.  per  lb.;  at  what  iniist  it  be  toM 
per  lb.  to  gain  20  per  cent.? 

2.  Gained  20  per  cent  on  sngar,  which  was  bought  fer  75«« 
per  cwt  'y  at  what  was  it  sol4  per  cwt.? 

3.  A  qnantity  of  flax  was  bought  for  .£63.  per  ton,  which 
was  sold  at  10  per  cent  loss;  what  was  the  selling  price  ^ 

4.  The  prime  cost  and  charges  of  640  lb.  of  Bohea  tea 
amounted  to  «£84.  l«is.  4d.;  what  qaust  it  be  sold  at  per  lb.  in 
order  to  gain  17-«-  per  cent.? 

5.  Bought  efoth  at  18s.  per  yard ;  at  what  most  it  be  aoU  to 
clear  20  per  cent  and  allow  8  months  credit  P 

6.  Bought  sugar  at  65s.  per  cwt.,  at  4  months  credit ;  at 
what  must  it  be  sold,  per  owt.  to  gain  i6f  per  cent.,  and  aUow 
6  months  credit  P 


CASE  III. 

TO   FIND  TPE  PRIME  COST,  WHEN  THB  SELLING  PRICE  ANH 
OAIN  OR  LOSS,  PER  CENT,  ARE  OITBN. 


RULE. 

As  too  plus  the  gain  per  cent;  or  minus  the  loas  per  oent^ 
is  to  100 ;  so  is  the  selliag  price  t^pra  prime  cost. 

EXAMPLE  L 

Sold  12cwt.  of  sugar  for  £43. 15s.  by  which  I  gained  20 
per  cent.;  what  was  the  prime  cost  P  . 

100  :  ;    i 

20 

I"  £   9*     '       j£     8.    d. 

jj^l20    :    100  ::  43  15    :    30    9'   2  prime  cost 


« 


» 
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EXAKPLE  II. 

B|'teDugdolha9B.7d.per7«id,IlMt6perMii.|  nktX 
mMi  the  prime  ooel  P 

100 

8 
.«-«-  £  E,  d.  8.    d. 

£  92    :    100    :  :    9    7    :    10    $  prine  pot^ 

EXERCISES. 

L  SeU  500  Uk  ef  Migo  for  £IS5.  by  which  I  cleared  U 
per  ceot.;  what  did  it  cost  me  per  ih.  P 

9.  Sold  a  quality  of  cotton  wwd  at  J^3*  On.  per  cwt,b)r 
I  lost  at  the  rata  of  5  per  eent    Beqoired  the  prime 
ceat^perlh. 

3*  Beeeired  ^18.  la.  l^d.  for  a  piece  of  doth,  by  wfakfa  I 
gained  Is.  6d.  per  yard,  being  at  the  rate  of  IS4-  per  cent.  Rf» 
foired  the  length  cif  the  piece  and  the  prime  cost,  per  yard. 


CASE  IV. 

TO  FIND  A  rBOrOanOMAL  KAT£  FSm  CENT  OH  AN  AJP^ 

▼AHCED  PRICE. 

RULE. 

.  As  the  price,  whose  rate  per  cent  is  siTeB,  is'to  the  ether 
Drice,  so  is  100  with  th^lpda  added,  or  Toes  sabtracted,  to  n 
hmih  mimber ;  which,  if  greater  than  100,  shows  the  gain,  and^ 
if  less,  the  loss  per  cent. 

EXAMPLE  L 

■ 

Sold  nntmegs  at  15s.  per  lb.  by  which  I  gained  5  per  cent, 
the  price  of  the  remainder  was  afterwards  rawed  to  18s«  Od.  per 
tk,l  liow  mach  was  that  per  centP 

8.  s.  £ 

15    :    18^    :  :    IQS 
tkeBl8frx7s;12!^r'l0b'sS9iperoei|t  Ami 


VARIETIES  IN  PROPORTION*  9/7S 


EXAMPLE  IL 

When  tea  was  sold  at  6a.  8d.  per  lb.,  there  iras  ffaiaed  13| 
per  cent    Required  the  gain  or  lose  at  5$.  4d.  per  lo. 

d.  d.  £ 

80    :    G4     :  :     113| 
or        10    :    —     :  :        8 

100 
Hum  lld^  x8:9900^10s=    90 

10  per  cent  loas* 


EXERCISES. 

L  A  merchant  sold  part  of  a  cargo  of  damaged  flax  at  40s. 
per  cwt.  by  which  he  lost  2^  per  cent.;  he  sold  the  rest  at  358. 
per  cwt;  what  did  he  lose  per  cent,  by  this  last  sale? 

9.  By  selling  sugar  at  80s.  per  cwt.  I  gained  10^^  per  cent; 
how  mnch  per  cent,  wovld  I  hare  gained  or  lost,  had  I  sold  it 
at  70s.  per  cwt? 

3.  A  loss  of  5  per  cent  was  sustained  by  selling  TMrlev  at 
dOs.  a  boll ;  what  would  have  been  gained  or  lost  per  cent  had' 
it  been  sold  at  22b.  a  boll  ? 

4.  A  loss  of  10  per  cent  waa  sustained  by  selling  flax  at 
•£72.  per  ton ;  what  would  have  been  guned  or  lost,  per  cent 
had  it  been  sold  at  jg78.  pv  ton  P 


CASE  V. 

TO  RAISE  TH£  PRICK  SO  AS  TO  ADMIT  OF  ANT  PROPOaXD 

PISCODNT. 


RULE. 

As  100  aim»  the  proposed  rate  ner  cent  ia  to  100;  so  ia 
the  Talae  of  the  aitide  to  the  adfaneed  price. 


976  VARIETIES  IN  PROPORTION. 

EXAMPLE. 

What  mast  rice  be  rated  at  per  cwt  to  get  93t»  6d.  per  ewt» 
ifter  aUolnog  a  dbcoant  of  ^  per  cent.P 


100 


S,» 


^97i    :    100    :  :    32;.    :    33    4  Answer. 

This  method  is  general ;  hut^  in  many  instances,  the  operatioii. 
is  riiortened  by  particalar  methods;  such  as  taking  aliquot  parts 
•f  the  given  price  for  the  discount  and  adding  the  same  to  the 
g;iTen  price ;  as,  in  the  above  example,  2|  is  Vv  part  of  tOO, 
therefore,  33s.  6d.  might  have  been  multiplied  by  40  and  divided 
hy  Z9,  or  Vt  P^urt  of  itself  added,  thus : 

6.    d. 

32    6 

Vt  s=    0  10 


33s.  4d.  as  before. 

EXERCISER 

1.  A  merchant  has  his  nsnal  profit  by  selling  13  cwt.  2qra, 
of  sugar  at  £4/6.  5s.;  how  much  must  he  raise  the  price  to  al* 
tow  a  discount  of  74-  per  cent.? 

2.  What  mast  cloth  be  sold  at,  which  cost  ISs.  per  yard,  that 
20  per  cent,  may  be  gained  npon  it  P 

3.  Bought  Dtttdi  linen  at  2s.  3d.  per  ell,  Flemish;  at  what 
must  it  be  sold  per  yard  to  gain  25  per  cent.? 

4.  Bought  silk  at  16s.  7|d.  per  lb.  at  what  must  I  rate  it  per 
lb.  to  have  12;.  per  cent  profit,  after  allowing  a  discount  of  5 
pereentP  - 

5.  Bought  wax  at  2s.  3d.  per  lb.  ready  money ;  at  what  price 
fet  lb.  must  1  rate  it,  to  have  174-  per  cent,  profit,  after  allow* 
ing  a  discount  of  5  per  cent,  and  six  months  credit? 

6.  At  what  price  per  yard  must  I  rate  a  piece  of  broad  cloth, 
which  cost  me  i5s.  per  yard,  that  I  may  have  15  per  cent,  pro- 
fit, after  allowing  a  discount  of  5  per  cent,  and  9  months  credit? 


as 


«77 


BARTER. 


BAiiTSRtf  the  exchaoging  of  one  article  far«nother,  aadteadiei 
liow  to  proportion  the  quantities  and  prices  of  the  commoditiea 
to  be  exchanged^  (according  to  the  conditioBS  of  the  baiter^)  op 
that  neither  party  may  sustain  loss. 

The  solution  of  qnestions  of  this  kind  depends  on  the  general 
^ncipk,  that  the  value  of  the  commodity  given,  and  thai  of 
the  commodity  reteived  shall  be  equal. 


EXAMPLE. 

How  much  sugar,  at  Ws.  6d.  per  ewt  should  be  giten  in 
barter  for  640  lb.  of  tea,  at  7s.  per  lb.? 

•  s..         s.  lb. 

'67+    :    7     :  :    640 

7 

67.5)4480 

■  II  ewl.  w»  lb* 

66(3704  =  65    1  IS 


EXERCISES. 

I.  How  mneh  tea,  at  Os.  per  lb.  should  be  giten  in  barter  fer 
18^  yards  of  linen,  at  4s.  per  yard  ? 

3.  How  many  yards  of  Irish  linen,  at  Ss.  3d.  should  be  deK* 
Tcred  in  barter  ror  80  pieces  of  Holland,  of  20  yards  each,  at  ds« 
per  yard  P 

3.  A  and  B  barter.  A  gives  B  2  puncheons  of  mm,  the  one 
containing  113  gallons,  at  lOs.  per  gallott,  and  the  other  118 
gallons,  at  Ids.  for  which  he  receiyed  from  BIS  cwt.  1  qr.  1 1  lb. 
of  cotton  wool,  and  £6. 13s.  2|4.  in  cash.  Required  the  yaluo 
bf  the  cotton  wool  per  lb. 
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C  and  D  barter. — C  has56cwt.  ofbartHa,  worUidOs.  par 
emt,  ready  money;  bnt^  in  barter,  Talued  at  Sla.  6d.  D  nm 
flax  worth  SOs.  per  cwt.,  ready  money  ;  required  the  barter  ym- 
Ine  of  D'a  flax,  and  what  quantity  he  ougnt  to  give  C,  fat  bi« 
56  c^.  of  barilla. 

5.  A  has  900  yards  of  linen,  worth  Sa.  6d.  a  yard,  whidi  he 
barters  with  D,  at  is.  7|d.,  taking  in  return  yam,  at  Ss.  9d.  a 
•flpMUe,  whieb  D  ooBononly  sella  at  ^.  4d.  ready  BMiney.  Re- 
^airad  which  of  the  two  has  the  better  baigain,  and  how  laoah 
yam  A  reoehred  ibr  his  iineii. 

6.  A  has  flax,  worth  76s.  a  cwt.  which  he  ofiers  to  barter 
nrilh  B  Ibr  OsnaburgbB»  worth  7i  a  yard.  B  agrees  to  take 
flam  in  part  for  his  Osnaburghs,  hot  rates  them  at  §)d.,  and  m^ 
aista  on  haying  |  of  that  value  in  cash.  To  thia  A  commta, 
but  rates  his  flax  so  as  to  be  on  equal  tenns  with  B.  What 
doea  he  charge  for  it  per  cwt.? 
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Wbbii  tw  or  Bore  peraona  unite,  to  carry*on  any  branch  of  b«- 
aineaa,  they  a»e  said  to  be  in  parinership,  or  in  coMpanyj  and, 
if  their  shares  of  the  capital  are  all  equal,  the  gain  or  lo$$  ol 
each  partner  ia  obtained,  by  dividing  the  whole  gain  or  loaa  by 
the  number  of  partners  eoneeraed  in  the  business. 

Baly.as  the  shares  of  the  capital  are  aeldom  equal,  tke  aharea 
of  the  gain  or  loss  will  also  be  unequal.  The  moat  eonoMii  caaes 
which  occur,  in  this  species  of  business,  are  included  in  the 
lhBee:followmg  varietiea : 

1.  When  a  company's  capital  is  divided  into  a  certain  nuaUier 
of  equal  shares,  out  some  of  the  partners  possess  more  shares 
tbaa  othars.  To  find  the  respective  share  of  the  gain  or  loss, 
divide  by  the  nwnher  of  sharea,  and  then  mulli^y  the  quotient 
by  the  sharea  which  each  partner  poaaeaaea. 

2.  When  the  sums  advanced  by  the  partMra  are  diicrait ; 


PARTNERSHIP.  979 

aay,  »•  tke  ^M«  euiiul  is  to  e*eh  pnrtaer's  ttoek,  m  ii  thi 
^de  gain  or  lo«8  to  thift  partner's  share  of  the  saae. 

S.  When  the  partners  put  in  or  withdraw  their  req»eetifft 
stocks  at  different  periods.  Multiply  each  partner's  stock  by 
the  time  it  was  employed;  then  say,  as  the  sum  of  the  prodoets 
is  to  the  product  oT  each  partner's  slack,  into  ^  tuM,  sa  is  the 
^Hmle  gam  or  loss  to  that  partner's  shtre  af  the  gain  or  * 


EXAMPLES. 

Var.  I.— A,  B,  and  C,  were  concerned  in  an  adventaie  4» 
Virginia;  whereof  A  bad  |,  B  ^  and  C  I  sham.  Tha  gain  on 
tha  adventure,  after  paying  all  expences,  was  ^£1000.  Baqnt- 
red  the  gain  of  each  partner. 

£ 
6)1000 

j^  166  13  4  C's  share 
SS3  6  8  B's  ditto 
500    0    0  A's  ditto 

£  1000    0    0  Ptaot 

Here  the  whole  number  of  shares  is  6,  of  which  A  has  8,  B 
%  and  C  1 ;  therefore  the  whale  gain  is  divided  by  6,  and  tbi 
quotient  multiplied  by  these  numberSf  which  gires  the  shaia  of 

h  partner. 


Vae.  S.^A,  B,  and  C,  freight  a  ship  to  Jamaica;  A  p«|a  in 
yooda  to  tha  vahe  of  £475.  lOs.;  B  to  the  ?ahie  of  £67i.  te. 
4d.;  and  C  to  the  value  of  £BS4. 6s.  8d.:  they  gained  iEM7. 
19s.  on  the  voyage.  What  is  the  dividend  to  each,  in  propor- 
tion to  his  share  of  the  capital  ? 


£     s. 

As:475  10 
Btt675    3 
Cai834    6 

d. 
0 

4 
8 

Capital        196$    0 

Abridged  397    0 

397    0 

0 

0  :  475i 
0  :  675| 

647.95  gain 
:  109.59  :  l31.259sA. 
:  109.59  :  ld6.376s=:B. 
3W    0    0  :  8344  : :  109.59  :  230;315s:C. 


£  547.95  Proof. 
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Sometifiies  the  answer  can  be  found  more  expeditioualv,  by 
finding  the  share  of  gaio,  loss,  or  proceeds  per  eeoL,  and  ner- 
forming  the  rest  of  the  operation  by  practice,  especially  where 
there  are  few  fractions. 


A,  B,  and  C,  freight  a  ship  to  Jamaica;  A  contributed  to  the 
adraiture  ^5(M),  B  £1200,  and  G  £U00;  they  had  retonin 
in  tobacco,  the  net  proceeds  whereof  amounted  to  j^SSOO:  what 
is  the  dividend  to  each  ? 

Sum  of  shares  3000  :  3800  : :  100 

Abridged      3  :  38  : :  10  \ 

10 

3)380 


£\26  13    4  per  cent 


500  =  633    6    8    A  draws  J^3    6    8 

500  =  633    6    8 

200  s  353    6    8   B  draws     1520    0    0 


1200ssl520    0    0 
100  =  126  13    4  0  draws    1646  13    4 


Proof  £3800  .  0    0 

It  will  have  the  same  effect,  and  sometimes  the  process  will 
be  still  shorter,  to  find  the  proportiouai  share  of  gain,  loss,  or 
proceeds,  on  £1^  and  do  the  rest  by  practice. 


Var.  3. — Four  merchants.  A,  B,  C,  and  D,  enter  into  part- 
nership thus : 

A  put  in  j^  64  10  0  for  4;  months, 

B                  78  15  0  for  6   months, 

C                 112  14  0  for  8|.  months, 

D                125  5  0  for  5^  months. 

They  gain  J^108. 18s.  4|d.;  what  is  due  to  each,  in  proportion 
their  stocks,  and  the  time  they  were  respectiyely  employedP 


Firsts 
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£      Months      Prod. 
A'8  stock    64.5  x4.5  =290.35 
B's  stock    78.75x6      =472.5 
G's  stock  112.7   x8.75=986.125 
D's  stock  125.25x5.25=657.5625 


ThesumoftheproducU  2406.4375 

Then  2406.4375  :  290.25      : :  106.91875      £ 
Abridgedl9.2515  :  290.25      ::        .8719:13.137    A's  gain. 

19.2515  :  472.5  .8719  :  21 .3859  B's  ditto. 

19.2515:986.125    ::        .8719:44.633    C's  ditto. 

19.2515  :  657.5625  : :        .871 9  :  29.762    D's  ditto. 


^108.9179 
METHOD  II. 

ld.2515  :  .8719  : :  .045261  gain  on  £\. 

Then   290.250  472.500 

Multiplier  inyerted   162540.0  162540.0 

11.6100  18.9 

1.4513  2.3625 

580  945 

174  284 

3  5 


A's  gain=^13.1370  B'8gain=j^l.3859 

986.125  657.5625 

162.540.0  162.540.0 


39.445  26.3025 

4.9306  3.2878 

.2272  .1315 

592  365 

10  7 


C's  gain=«£44.633  D's  gain=^29.762 
The  seyeral  shares  as  before. 

Qnestiona  of  this  kind  seldom  or  never  occur  in  business;  all 
differences  in  point  of  time^  are,  in  company-affiurs^  settled  by 
an  interest  account;  and,  therefore,  it  is  unnecessary  to  giva 
examples  of  this  kind* 

U 


If  the  paifiMzs  be  ullgirvd  oiil|r  interest  fer  their  nneqaal  ad- 
vances, sabtraet  ^e  amount  of  the  .interest  of  tfanir  several  stodcs 
from  the  net  profit  on  the  business;  then  divide  the  remainder 
equally  between  jthe  partaei^y  to  which  pid  ^  interest  of  their 
respective  atodqt. 

EXAMPLE. 

Three  mcit^hants.  A,  B,  and  G,  enter  into  partnership  fix*  i 
vear;  A  advanced  £U0,  B  ^290,  and  C  jgldO.  Their  net  nia 
IS  ^5260.  How  mach  will  each  partner  draw,  if  the  gain  be  divi- 
ij^  in  proportion  to  Uieir  stocks;  or  by  allowing  each  only  in- 
terest for  the  unequal  advances  ? 

Aadvanced  £340    780  :  340  ::  060  :  £113    6  8  A's  share 
B  — — —     390    780  :  390  ::  !^60  :       96  13  4  B's  do. 
C 1^    780  :  150  ::  260  :       50    0  0  C's  do. 

whole  capital,  780  J^60    0  0  Proof. 


INTERB8T  METHOD. 

Th^  profit  on  the  business,  as  above d^^^O    0    0 

Interest  on  A's  stock  £340  is  £17  0  0 
on  B's  do.  290  is  14  10  0 
on  C's    do.       150  is       7  10    6 

■I     m  £S9    0    0 

fhe  remainder  is  •..•••••.•••« <£221    0    0 

Qoe  third  to  each  is £73  13    4 


^« 


A's  i  is  £7^  13  4    B's  ^  U  £73  13  4    C's  ^  is  £73  IS  4 
Interest,    17    0  0    Interest,    14  10  0    Interest,      7  lO  0 

A%  ^90  13  4  B's,  je88    3  4         C's,  £81     3  4 


The  division  of  a  bankrupt's  estate,  among  his  creditors,  is 
pcrfonaed  by  Yar.  9i  or  by  the  directions  giyien  at  page  $80. 
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EXAMPLE. 

Suppose  a  bankrupt's  effects  amount  to  £17S9. 13s.  8|d., 
what  dividend  "wonld  fall  to  eacli  of  the  following  creditors,  in 
proportion  to  their  respective  claims. 

To  A  he  owes  J^SIS    7  3  To  E  he  owes  £600    0  0 

ToB    290    4  6        To  F 5()0    0  0 

ToC    700    0  0        ToG 38110  0 

ToD 486  13  8        To  H 418    0  0 

£     s.  d.    £     s.  A,        £     s.  d.      £     s.    d. 

3689  15  5  :  313    7  3  : :  1739  18  8^  :  147  14  llf  A's 

3689  15  5:290    4  6::  1739  13  8^:136  16    9^  B's 

3689  15  5  :  700    0  0  : :  1739  13  8f  :  330  10    0    C's 

3689  15  5:486  13  8  :;  1789  13  8^:229     9    3j^  D's 

3689  15  5:600    0  0  : :  1739  13  8^  :  282  17  lOJ  E*8 

3689  15  5  :  500    0  0  : :  1739  13  8^  :  235  14  10}  F's 

3689  15  5  :  381  10  0  : :  1739  13  8^  :  179  17     5i  G's 

3689  15  5  :  418    0  0  : :  1739  13  Sf  :  197     1     8    H's 

Proof,  £1739  13     8} 


When  there  are  many  creditors,  it  is  best  to  find  the  dividend 
eorresponding  to  £1,  and  proceed  as  in  Method  II.,  Var.  3. 

• 

In  real  partnership  there  are  few  instances  where  the  shares 
of  the  company's  capital  are  undetermined,  as  in  some  of  the 
following  examples;  for,  if  they  are  not  determined  by  one  com- 
mon denominator,  they  are  generally  even  hundreds;  or^  if  one 
advance  more  than  another,  the  difierence  is  made  up,  by  an  in- 
terest account,  at  balancing  the  books.  Bat  this  case  is  of  sin- 
galar  use,  in  settling  compositions  in  bankruptcy  and  average 
losses  in  iMurance.    See  Marine  Insurance. 


EXERCISES. 

1.  A,  B,  and  C,  buy  a  ship,  for  <£1200,  whereof  A  had  4-, 
B  -^,  and  C  ^;  how  much  money  did  each  pay  ? 

2.  The  profits  of  a  mercantile  house  amount  to  ^^10561 .  178. 
3d. ;  of  which  A  holds  -fj,  B  -/t«  C  -^t^  ^^  ^  ?V  Required 
the  share  of  each  partner. 


.  1 
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3.  Three  merchanta  in  Co.,  e^ally  oonoeroed,  gained  £1567. 
12b.  6d,;  bnt  A,  who  had  the  management  of  the  business,  wa« 
allowed  for  hid  salary  2f  per  cent,  on  the  sales,  amounting  to 
£12257.  lOs.    Required  the  share  of  each. 

4.  A,  B,  C,  and  D,  purchase  a  ship;  A  pays  for  6  shares,  R 
for  7,  C  for  3,  and  D  for  2.  They  receive  £315.  Us.  6d. 
freight,  for  the  first  voyage ;  how  much  of  ^his  sum  ought  each 

to  receive  ? 

5.  Four  partners.  A,  B,  G,  and  D,  engaged  to  trade  in  com- 
pany; A's  stock  was  £150,  B's  £33(>,  C's  £350.  and  D's 
£500;  and,  in  the  space  of  three  years,  they  gained  ^730: 
required  how  much  of  the  gain  each  had  to  receive. 

6.  A  insures  on  a  ship  £130,  B  £75,  C  ^86,  D  ^28,. 
and  £  ^49;  the  whole  value  of  the  ship  heing  i;400,  and  loss 
be  sustained  to  the  amount  of  £250. ;  how  inuch  must  each 
pay^  and  how  much  must  the  proprietors  hear  P 

7.  A,  B,  and  C,  are  jointly  concerned  in  trade.  At  com- 
mencing, A  advanced  .£500,  B  ^£700,  and  C  £1000:  on 
balancing  their  books,  at  the  end  of  \2  months,  their  net  stock 
amounts  to  £2950.  Ss.  4d-;  A  stands  debtor  to  the  company, 
in  his  private  account,  for  £100. ;  B,  for  £60. ;  and  C  is  cre- 
ditor for  £90.  By  their  contract,  they  are  to  share  equally  of 
the  gain,  after  allowing  interest  for  their  unequal  advances.  Re- 
quired a  statement  of  their  accounts.  • 

8.  A  and  B  enter  into  partnership:  A  advances  £1000.,  to 
carry  on  the  business;  B  pays  no  money,  but,  having  a  thorough 
knowledge  of  the  trade,  agrees  to  be  manager.  At  the  end  of 
the  year,  the  stock  and  effects  amount  to  £1213.  78.  9d.  By 
agreement,  A  is  allowed  7^  per  cent  for  the  interest  of  his  mo- 
ney, and  the  risk  of  business  succeeding.  B's  salary,  befoie 
he  engaged  in  the  copartnership,  was  £50. ;  and  the  profits  are 
to  be  divided  in  the  proportion  which  the  interest  of  A's  money 
bears  to  B's  salary.  Required  a  division  of  the  profits,  accord- 
ing to  the  contract. 

9.  Three  partners  agree  to  trade  in  Co.,  witli  a  joint  stock 
of  £7800.  A's  share  is  A*  B's  -r\,  and  C's  ^V  At  the  end 
of  the  year,  when  they  balance  their  books,  there  appears  a  loss 
upon  tne  business,  of  £1120.  6s.  Sd.  C,  being  discouraged  at 
the  ill  success,  desires  to  withdraw  from  the  concern,  and  the 
rest  of  the  partners  agree  to  take  the  risk  of  recovering  the  out- 
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standing  debts,  and  to  advance  his  stock,  on  lieing  allowed  a 
discoont  of  17|  per  cent,  to  which  C  assents.  Required  a  state 
of  their  respective  accounts. 

10.  A  &ther,  ignorant  of  numbers,  ordered  ^1 1 . 1 5s.  to  be 
divided  among  his  five  children,  thus:  give  A  (says  he)  f,  B 
-J-,  C  i-,  D  -J>,  and  £  f.  It  is  required  to  divide  the  sum  among 
them,  according  to  the  father's  intention. 

11.  Divide  739  acres,  1  rood,  among  A,  B,  C,  and  D,  ac^^ 
cording  to  their  rents,  which  are :  A's  ^^200.;  B's  jflSS.  6s« 
8d.;  C's  ^113. 7s.  9d.;  and  D's  ^78.  Us.  2d.  per  annum. 

12.  A,  B,  and  C,  pay  money  into  one  common  stock. — A 
pays  £150,  which  lies  6  months;  B,  «£160,  which  lies  8 
months;  and  C,  £SO(f,  which  h'es  5  months.  They  gained 
£510,  Ids.;  required  each  man's  share  of  the  gain. 

13.  Three  merchants.  A,  B,  and  C,  pay  money  into  a  com^ 
mon  stock.—- A  pays  jflOO,  which  remains  8  months;  B  £70, 
which  remains  6  months;  and  C  £50,  which  remains  10  months. 
The  profits  come  to  £45.  Required  each  partner's  share,  ac- 
cording to  his  stock,  and  the  time  it  was  in  trade. 

14.  If  a  bankrupt's  debU  amount  to  j§1850.  10s.  and  his 
effects  to  £97  \'  l^a.  3d.  Required  how  much  his  composition 
should  be  per  pound. 

15.  A  bankrupt  owed  £2850,  and  paid  his  creditors  with 
£1068. 15s.    Required  how  much  he  paid  per  pound. 

16.  A  bankrupt  who  pays  his  creditors  lOs.  6d.,  pays  in  all 
£1081 .  10s.    What  was  the  amount  of  his  debts  P 

17.  A  merchant,  ^tiling  in  business,  ofifers  his  creditors  15s« 
per  pound,  in  6  montiis;  or  equal  security,  to  pay  dOs.  per 
pound,  at  the  end  of  5  years,  without  interest.  Wnich  of  these 
offers  should  the  creditors  accept? 
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ALLIGATION. 


This  rnle  is  chiefly  employed  to  resolve  qaestions  reUting  to 
the  mixture  of  Beveral  ingredients  together''^* 


CASE  I. 

WnnV  THE  QUANTITIES  AND  PRICES  OF  SEVERAL  INGRE- 
DIENTS, MIXED  TOGETHER,  OR  GOODS,  AT  DIFFERENT  PRI- 
CES, ARE  GIVEN,  TO  TIND  THE  MEAN  PRICE  OF  ANY  PRO^ 
POS^D  QUANTITY. 


RULE. 

Divide  the  ivhole  value  hy  the  whole  qqantity,  which  will 
quote  the  mean  price. 

Or,  as  the  whole  quantity  is*to  the  whole  value,  so  is  any  pro* 
posed  part  to  its  price. 

EXAMPLE  I. 

If  35  lb.  of  tea,  at  7s.  6d.,  28  lb.  at  Ts.,  and  17  lb.  at  6s.  8d., 
were  mixed  together,  what  would  1  lb.  of  the  composition  be 
worth? 

Ibe*      s.  d.  8.  d. 

as  at  7  6  per  lb*    a  262  6 

28  at  7     0  ==  196  0 

17  at  6    8  =  lis  4 


801b.  8,0)57,1  10 


78.  l|d.-r-xV  Answer, 


*  By  tbis  rale  tbe  nean  or  averaf e  priee  of  goodi  told  in  difTercBt 
^Q«ntitiet>  and  at  different  prtce«,  may  alto  be  found. 
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EXAMPLE  II. 

What  18  the  average  price,  per  cwt.  of  the  feHowiiig  ^piantities 
of  sugar,  aoM  at  the  Mowing  prices  ? 

cwt     m.  lb. 
SO  hhda.  ureigliinig,  net  451     §•  17  at  63«.  Od.  per  cwt. 
150dKtt6  —  9370    d  14  St  G7s.  6cl.  per  cin. 

40  ditto — .    OSS    1  ^  at  74b.  4d.  per  cwt 

cwt.   qr.  lb.         8.  d.  s.        d. 

4i^l     9  17  at  63  0  per  cwt  is    28464    U| 

9970    3  14  at  67  6 is  153984    U 

623    1  95  at  74  4 is    46:i44  10 


Sd46  owt.  3946)958M3    O 

mean  jvice  is        GSs.  2d* 

EXERCISES. 

1.  If  81  gaUons  of  nun  at  18s.  6d.;  47  gatlons  at  17b.  6d.; 
andl6gaUon8atl58.weremixedtogether;  what  would  a  gallon 
of  the  mixtnre  be  worth  P 

2.  If  lOoz.  ofsiWeratSs.  Od.;  9 oz.  at  5s.  4d.;  atid-8oz.«t 
5s.  3d.  were  melted  down  together ;  what  woold  an  omiee  of  the 
composition  be  worth  f 

S.  If  8  oz.  of  gold,  at  76b.  8d.;  9oz.  at  77s.;  lOoi:  at  77s. 
6d.;  5  02.  at  77s.  7d.;  and  8  o2.  at  77s.  8d.  per  oz.  were  mOuA- 
down  together;  what  woald  an  onnce  of  the  oomposMoH'be 
worth? 

4.  Required  the  average  price»  per  quarter,  of  the  following' 
quantities  of  wheat; 

351  quarters  at  68s.  per  qnartet ; 
217     ditto    at  65s.  per    ditto 
333     ditto    at  67s.  per    ditto. 


CASE  II. 

WfiKH  THB  PtiieEB  Of  TtfE  INORBlffEMTB  AW  Oltttf,  TO 
TIIia>  WHAT  aUAWTiTY  OF  EACH  MtST^Bt  TaMN  TO  COM- 
POSE A  MIXTURE,  AT  A  GIVEN  PRICE,  NONB  OF  THIS  QCAN- 
TITIE8  BEINQ  LIMITED. 


aSg  ALLIGATION^ 


RULE. 

Place  the  prices  under  each  other^  and  the  mean  price  on  their 
left.  Link  the  prices  together,  so  that  one  greater  than  the 
mean  price  may  always  be  coupled  with  one  less;  then  place 
the  dinerence  between  each  price,  and  the  mean  on  the  right  of 
that  prioe  with  which  it  is  connected.  These  difierences  are 
the  respective  quantities  at  the  prices  on  their  left. 


EXAMPLE. 

A  person  wishes  to  mix  gold  of  18  carats  fine,  with  gold  of 
19,  of  21^  and  of  23  carats  fine ;  what  quantity  of  each  must  he 
take,  that  the  composition  may  be  S3  carats  fine  P 
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1  at  18, 

I at  19, 

1  at  21, 

4  +  3  +  1  =  7  at  23. 


EXERCISES. 

1.  One  would  mix  tea  at  8s.  per  lb.  with  other  kinds  at  7s. 
6d.;  7s.;  Gs.  8d.;  and  €s.  per  lb,;  what  quantity  of  each  kind 
must  he  take,  that  the  mixture  may  be  worth  7s.  4d.  per  lb.? 

3.  One  would  mix  brandy  at  8s.  6d.  per  gallon,  with  other 
kinds  at  9s.;  9s.  6d.;  and  l<)s.;  so  that  the  composition  may  be 
worth  9a.  3d.  per  gallon.  What  quantity  of  each  must  he  take  ? 

3.  How  much  alloy  must  be  mixed  with  bullion,  1 1  oz.  fine, 
to  render  the  composition  only  9  oz.  fine  f 

4.  How  much  sugar  at  7d.,  at  8d.,  and  at  lid.,  per  lb.,  must 
be  mixed  together,  to  form  a  composition  worth  9d«  per  lb.  P 


CASE  III. 

WHEN  THE  ME4N  PRICE,  THE  PARTICULAR  PRICE  OF  EACH 
INOREDIENT,  ANJ>  THE  QUANTITT  OF  ONE  OF  THE  INSEE- 
BIENTS  ARE  GIVEN  TO  FIND  THE  QUANTITY  OF  EACH  OF 
THE  OTHERS. 
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RULE. 

Find  the  quantities  by  last  case,  as  if  none  of  them  were 
given;  then  say,  as  the  difference  on  the  right  of  the  price,  whose 
quantity  is  given,  is  to  each  of  the  other  differences ;  so  is  the 
given  quantity  to  the  several  quantities  sought. 

EXAMPLE. 

A  goldsmith  has  18  oz.  of  gold,  worth  77s.  9d.  per  oz«,  and 
otiier  kinds  at  77s.  6d.,  at  77s.  and  at  76s.  9d.  per  oz.,  of  which 
he  wishes  to  form  a  mass  worth  77s.  4d.  per  ounce;  what  quan- 
tity of  each  kind  must  he  takel* 
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quantities 


then,  7  :  4 
7  :  2 
7  :  5 


s.     d. 
18  :  I0|oz.  at77s.6d.=    797  Ij 
18  :     5f  oz.  at  77s.  Od.  =    396  0 
18  :  12^02.  at  768  9d.  =    986  9| 
Ifi   oz.  at  778.  9d.  =b  1399  6 


Proof         46|  oz.  at  778.  4d.  =  3579  5^. 

EXERCISES. 

1.  How  much  sugar,  at  8d.,  at  9d.,  and  at  lOd,  per  lb.,  must 
be  mixed  with  28  lb.  at  7d.,  that  the  mixture  may  be  worth 
9^.  per  lb.? 

2.  A  goldsmith  mixes  16  oz.  of  silver,  at  5s.  8d.  per  oz.,  with 
other  kinds,  at  5s.  6d.  and  5s.  'Id  ,  and  as  much  alloy  as  reduces 
the  mass  to  5s.  2d.  per  oz.     Required  the  weight  of  the  mass. 

3.  A  vintner  mixes  8  gallons  rum  at  16s.,  and  other  kinds 
at  15s.  5d.,  at  15s.,  and  at  148.  6d.  a  gallon,  with  as  much 
water  as  reduces  the  mixture  to  128.  per  gallon.  Required  the 
quantity  of  each  ingredient  in  the  mixture. 

CASE  IV. 

WHBN    THE   WHOLE   QUANTITY  OF  THE  MIXTURE  IS  OIVEW* 
TO  FIND  THE  QUANTITY  OF  EACH  INGREDIENT. 


190  ALUeATION. 


RULE. 

Enid  the  qoantities,  as  if  the  total  ^antity  was  not  limited; 
Aen  sajt  as  the  sum  oi  the  <pumtities  is  to  the  given  quantity^ 
so  is  each  quantity  foand>  to  its  respective  qaantity  sought. 


EXAMPLE. 

Raqaifed  to  mix  brandy  at  908.»  at  19s.,  and  at  17s.  6d.  ncr 
gdkm,  so  as  to  make  np  110  gallons,  at  18s.  6d.  per  griknr 


(90 ,  1 


gal. 

4:110.:1  : 37i at  20s.  0d.=55O 
4:110::1  :  27^.  at  I9s.  0d.s52^ 
4: 110::  8:  55    at  17s.  6d.=:9G2t 

Proof  110   at  18s.  6d.=:dOS5 


EXERCISES. 

1.  A  mass  of  sold  and  silver  contains  150  indies,  and  its  spe-> 
cific  gravity  is  16;  how  many  indies  of  each  metal  does  it  cob* 
lain,  the  iqpecific  gravity  of  gold  being  19  and  of  silver  11? 

2.  Suppose  gold  of  19,  of  21,  and  of  23  carats  fine,  ^ven  in 
to  be  coined  at  the  mint;  what  quantity  of  each  kind  wiU  it  re- 
qoire  to  make  178  guineas,  when  12oz«  gold, 22  carats fioe,are 
coined  into  44^  guineas? 

S.  A  vessd,  contaioiog  64  cubic  inches,  is  filled  with  a  wnL* 
lore  of  brandy  and  water;  what  qoantitv  of  each  does  it  con- 
tain, the  specific  gravity  of  water  being  1000,  of  bnmdy  991, 
and  of  the  mixtore  950  ? 


991 


THE  STOCKS, 
OR  PUBLIC  FUNDS. 


Thb  term  Stock  was  originally  used  to  Bignify  the  trading 
capital  of  several  public  companies;  as  that  of  the  Bank  of  Eng- 
land^ the  East  India  Company,  and  the  South  Sea  Company; 
but  it  is  now  chiefly  enlployed  to  denote  the  Public  Funds^  or 
Debts  of  Government. 

The  practice  of/tinding  was  introduced  by  the  Venetians  and 
Genoese,  in  the  siicteenth  century,  and  has  since  been  adopted 
by  most  of  the  nations  in  Europe. 

The  establishment  of  the  funds,  in  Britain,  took  place  about 
the  year  1690;  since  that  period  the  funding  system  has  rapid- 
ly increased,  and  has  now  arrived  at  an  amazing  extent. 

When  the  annual  expenditure  of  the  State,  at  any  time,  ex- 
ceeded the  annual  income  arising  from  taxes,  the  plan  which 
ifSM  invariably  been  adopted  by  government,  for  raising  the  sums 
deficient,  has  been  to  propose  terms  to  the  nation,  for  obtaining 
the  advance  of  money,  by  mortgaging  the  revenue  of  future 
ytnre  for  their  indemnificatioa.  These  mortgages  have  been  of 
two  kinds,  Hmtieti  and  perpetual;  but  perpetual  annuities 
have  been  grunte«l  to  the  i^reatest  extent;  and,  even  when  the 
money  was  originally  advanced  on  other  conditions,  the  lenders 
have  sometimes  been  induced,  by  subsequent  offers,  to  accept  of 
perpetual  annuities,  instead  of  the  original  terms. 

The  debt,  for  which  perpetual  annuuities^  are  granted,  is 
called  the  redeemable  debt;  and  the  other  is  called,  the  irre- 
deemable debt.     The  perpetual  annuities  are  redeemable,  at  the 


*  Annuities  arc  the  dirideadf,  or  interest  of  stocky  which  are  paid 
Iwicc  a  year. 
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mtion  of  goTernmentj  when  at  par;  but  the  inredeemable  amni- 
ifcies  exist  only  for  a  certain  number  of  years,  and  annually  a6- 
sorb,  in  the  interest,  a  portion  of  the  capital. 

Although  the  debts,  thus  contracted  by  government,  are  sel- 
dom paid  for  a  long  term  of  years,  yet  any  creditor  of  the  pab« 
lie  may  obtain  money,  for  what  is  due  to  bim,  by  transferring^ 
his  share  of  the  funds  to  another;  and  regular  methods  are  es- 
tablished for  transacting  these  transfers  in  an  easy  manner.— 
By  this  means,  the  Stoqks  have  become  a  kind  of  circulatiag 
capital;  and,  in  some  respects,  answer  the  same  purposes  as  the 
circulating  money  in  the  nation. 

When  a  stockholder  transfers  his  share,  he  may  sometimes 
be  able  to  obtain  a  greater  sum  for  it  than  the  original  value,  or 
even  what  it  cost  him;  and,  at  other  times,  he  must  accept  of 
a  less  sum. 

The  value  of  the  funds  depends  on  the  proportion  between  the 
interest  they  bear,  compared  with  the  interest  which  the  money 
would  produce,  when  employed  to  other  purposes.  This  flue* 
tuation  in  the  price  of  Stock  depends  on  many  circumstances  : 
particularly  ^e  plenty  or  scarcity  of  money ;  the  quantity  of  the 
public  debt;  and  any  event  in  which  the  government  is  deeply 
concerned;  such  as  making  peace  or  war,  &c« 

The  business  of  buying  and  selling  stock,  or  stock' jobbing, 
is  founded  on  the  variation  of  the  prices  of  stock.  Persons  of 
real  property  may  buy  or  sell  stock,  according  as  the  valiie  is 
likely  to  rise  or  ^1,  in  expectation  of  making  profit  by  the  dif- 
ference of  price.  But  a  practice  exists  among  persons,  who 
often  possess  no  property  m  the  funds,  to  contract  for  tl»e  sale 
of  stock,  against  a  future  day,  at  a  price  then  agreed  upon.— 
For  instance,  A  agrees  to  sell  B  jglOOO.  of  stock,  in  the  3  per 
cent  consols,  to  be  transferred  in  20  days,  for  £600,  A  lias,  in 
reality,  no  such  stock;  but,  if  the  price  of  the  same  kind  of 
stock,  on  the  day  appointed  for  the  transfer,  should  only  be  58 
Dor  cent,  A  may  purchase  as  much  as  enable  him  to  fulfil  his 
MTgam  for  £5itiO,  and  thus  gain  J§20.  by  the  transaction :  on 
the  contrary,  if  the  3  per  cent  consols  be  65  per  cent,  he  will 
lose  £50.  Transactions  of  this  kind  are  generally  settled  with- 
out any  actual  purchase  or  transfer  of  stock,  by  A  paying  to  B, 
or  receiving  from  him,  the  difference  between  the  cnrrent  price 
of  the  stock,  on  the  day  appointed,  and  the  price  agreed  upon. 

Although  this  practice  is  contrary  to  law,  yet  it  is  carried  on 
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to  a  great  extent  In  the  langnage  of  Exchaage-alley,  where 
matters  of  liiis  kind  are  transacted,  the  bnyer  is  called  a  buii, 
and  the  seller  a  beer.  As  neither  party  can  be  compelled  by 
law  to  implement  these  bargains,  their  sense  of  hononr  and  the 
disgrace  and  loss  of  fiitare  credit,  which  attends  a  breach  of 
contract,  are  the  principles  by  which  this  business  is  supported. 

The  interest  or  dividend  on  stock  is  paid  half-yearly ;  and 
the  purchaser  has  the  benefit  of  the  interest  due  on  the  stock 
he  buys  from  the  last  term  to  the  time  of  purchase.  Therefore 
the  prices  of  the  stocks  rise  gradually,  ceteris  paribus,  from 
term  lo  term,  and  fidl  at  tlie  term  when  the  interest  is  paid. 

It  is  necessary,  however,  to  observe,  that  the  interest  in  the 
different  funds  is  not  always  equal ;  the  time  of  paying  the  di« 
videuds  makes  a  difference,  and  a  preference-  is  also  given  to 
that  stock  which  is  most  marketable,  and  least  liable  to  be  re- 
deemed by  government. 

When  a  loan  is  proposed,  such  terms  mnst  be  offered  to  the 
lenders,  as  may  renaer  the  transaction  beneficial ;  and  this  is 
now  r^ulated  by  the  prices  of  the  old  stocks.  If  the  stodu, 
which  bear  interest  at  4  per  cent,  sell  at  par,  or  rather  above, 
the  government  may  expect  to  borrow  money  at  that  rate ;  but, 
if  these  stocks  are  under  par,  the  government  must  either  grant 
a  higher  Interest,  or  some  other  advantage  to  the  lenders,  in 
compensation  for  the  dififereuce.  For  this  purpose,  besides  the 
perpetual  annuity,  another  annuity  has  sometimes  been  granted 
for  life,  or  for  a  term  of  years.  Lotteries  have  sometimes  been 
employed  to  fiicihtate  the  loan,  by  entitling  the  subscribers  to  a 
certain  number  of  tickets,  for  which  no  higher  price  is  charged 
than  the  exact  value  distributed  in  prizes,  though  their  market 
price  is  generally  j^6.  or  ^8.  higher. 

Without  offering  some  further  inducement  than  merely  pay- 
ing a  moderate  interest,  it  would  be  found  almost  impos- 
sible to  raise  the  immense  sums  that  are  frequently  wanted 
by  government  to  defray  the  public  expences ;  it  has,  therefore, 
been  necessary  to  create  a  debt  for  a  much  larger  sum  than  that 
which  has  been  borrowed,  and  this  debt  is  called  Stock.  Thus, 
suppose  any  individual  advances  j^SOOO.  in  money,  for  which 
the  nation  is  to  become  indebted  to  him,  jglO,000.  and  is  to 
pay  him  interest  upon  that  sum,  at  the  rate  of  4  per  cent,  per 
aimum;  then,  from  this  transaction,  he  is  said  to  possess 
^10,000.  stock,  in  the  4  per  cent  annuities,  and  he  will  receive 
>.  annually,  by  half-yearly  payments*     Or,  if  the  nation 


SAoi 
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ggree  to  become  indebted  to  bim,  ^13333,  Gs.  8d.,  and  to  mj 

/  him  interest  npon  it,  at  3  per  cent,  per  annum,  he  would  ukta 

^Ao  o      Tte^ve  the  same  yearly  interest,  ^S^^)  and  would  be  said  to 

^  possess  ^13333. 68.  8d.  stock,  in  the  3  per  cent  annuities.  This 

IS  called  raising  money  at  5  per  cent,  because,  for  every  £100. 

that  is  borrowed,  such  a  quantity  of  stock  is  given,  that  the  in« 

terest  npon  it  amounts  to  ^5.  per  annum ;  but,  both  the  rate  of 

interest  that  is  paid,  and  the  amount  of  the  capital  to  be  created, 

depend  upon  the  bargain  that  is  made  between  the  minister  and 

Ihe  contractors. 

It  belongs  to  the  Chancellor  of  the  Exchequer  to  propose  tiie 
tsrms  of  the  loan  in  Parliament ;  and  he  generally  makes  a  pre- 
vious agreement  with  some  wealthy  merchants,  who  are  willing 
to  advance  the  money  on  the  terms  proposed.  The  subscribers 
to  the  loan  deposit  a  certain  part  of  the  sum  subscribed,  and  are 
bound  to  pay  the  rest  by  instalments,  or  stated  proportions,  on 
appointed  days,  under  pain  of  forfeiting  what  they  have  deposit- 
ed. For  this  they  are  entitled,  perhaps  not  only  to  hold  their 
share  in  the  capital,  but  to  an  annuity  for  10  years,  and  to  the 
right  of  receiving  a  certain  number  of  lottery-tickets  on  advan- 
tageous terras.  This  douceur  is  called  the  bonus  to  the  sub- 
scribers. 

The  capital  advanced  to  the  public,  in  the  Ibrm  of  transferable 
stocks,  and  bearing  interest,  from  taxes  appropriated  for  tiiat 
purpose,  is  called  Xhe/unded  debt.  Besides,  there  is  generaUy 
a  considerable  sum  due  by  government,  which  is  not  disposed  of 
in  that  manner,  and  therefore  is  distinguished  by  the  appellation 
of  the  uvfiinded  debt.  This  may  arise  from  any  sort  of  national 
expcnce,  for  which  no  provision  has  been  made,  or  for  which  the 
provision  has  proved  insufBcient.  The  chief  branches  are.  Ex- 
chequer bills.  Navy  bills,  and  Ordnance  bills. 


THE   FOLLOWING   ARE  THE  PRINCIPAL  PERPETUAL  CK>VERN- 

MENT  ANNUITIES. 

Navy  five  per  cent  Annuities,  produced  from  about  50 
millions  of  stock,  partly  formed  out  of  navy  bills,  converted,  in 
1784,  into  stock  bearing  interest  at  5  per  cent,  whence  the 
name. 

Four  percent  Consolidated  Ann iiiTiES,produced  from 
about  the  same  quantity  of  stock,  as  the  last,  bearing  interest 
at  4  per  cent^  as  the  name  indicates ;  these  annuities  are  called 
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.couob*  or  comolidated^  from  the  stock  having  been  formed  by 
the  jCODSolidation  of  several  debts  of  govemmeat. 

Tbiuse  per  cent  Reduced  Annuities,  produced  by 
about  170  millions  of  stock,  formed  from  several  debts,  that  ori* 
ginally  bore  a  higher  rate  of  interest,  but  which,  on  various  con* 
aitions,  has  been  reduced  to  the  rate  which  the  name  of  the 
stoek  expresses. 

Thjiee  pee  Cent  Consolidated  Annuities,  prodneed 
by  above  400  millions  of  stock,  in  part  formed  by  Uie  consoli* 
dation  of  several  stocks,  bearing  interest  at  3  per  cent.  When 
the  word  consols  is  indefinitely  used^  it  is  always  nndcrstood 
to  mean  these  annuities. 

Three  per  Cent  Imperial  Annuities,  prpdnoed  by  aboat 
8  millions  of  stock,  created  by  loans  to  the  Emperor  of  Germany, 
with  the  security  of  the.  interest  being  paid  by  the  government 
of  this  country,  whenever  the  emperor  should  fail  in  his  enga^pe* 
ment. 

Five  per  Cent  Irish  Annuities,  produced  by  about  3 
millions  of  stocky  formed  by  loans  for  the  use  of  Ireland,  before 
the  union. 


THE  TERMINABLS  ANNUITIES  ARE, 

Bank  long  Annuities,  so  called  from  the  annual  payment 
being  from  th^ir  origin  made  pavable  at  the  Bank,  and  from 
their  being  granted  for  a  greater  length  of  time  than  other  t6i^ 
minable  annuities.  These  annuities  extend  to  the  beginning  of 
the  year  1860,  and  the  annual  payments  are  about  11  hunmred 
thousand  pounds. 

Imperial  short  Annuities,  formed  in  the  same  manner, 
and  upon  the  same  conditions,  as  the  imperial  3  per  cent  annui- 
ties; they  extend  to  May  1819,  and  amount  to  two  hundred 
and  thirty  pounds  per  annum. 

Omnium  is  a  term  denoting  the  different  stocks  formed  by  a 
loan,  while  any  part  of  the  loan  remains  unpaid.  For  example, 
suppose  50  millions  of  money  are  to  be  raised,  and  for  every 
•£100  in  money  are  to  be  given  £0)0  stock  in  three  per  cento, 
£50  stock  in  the  4  per  cents,  and  6s.  3d.  per  cent  in  the  long 
aannilie^;  tiieB,if  any  person  engage  to  advance  «£  10,000  in 
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• 
money ;   upon  payiog  the  first  instalment,  (for  the  money  is 
usually  advanced  at  the  rate  of  about  10  per  cent  per  month, 
until  the  whole  is  paid,)  he  will  receive  three  receipts,  which 
separately  contain  an  engagement  to  transfer  to  the  person  pos- 
sessing tliem,  £10,000  stock  in  the  3  per  cenU,  f  5,000  stock 
in  the  4  per  cents,  and  J^31.  10s.  stock  in  the  long  annuities, 
upon  the  whole  of  the  instalments  being  paid  at  or  before  the 
appointed  time.     While  these  three  receipts  are  sold  together, 
and  before  the  whole  of  the  instalments  has  been  paid,  they  are 
called  Omnium,  as  they  are  made  up  of  all  or  of  several  of  the 
stocks. 

tScRiP  is  a  term  given  to  each  of  the  receipts  of  the  omnium, 
when  they  are  sold  separately:  thus,  in  the  foregoing  supposition, 
if  the  receipt  containing  the  enga>;ement  to  transfer  the  <£  10,000 
in  the  3  per  cents,  be  sold  without  the  other  two  receipts,  this 
would  be  called  a  sale  of  scrip.  Immediately  after  the  whole  of 
the  instalments  upon  any  scrip  receipt  is  paid,  the  transfer  of  the 
stock  is  made  to  the  person  who  holds  it,  and  there  is  usually  a 
discount  allowed  for  any  prompt  payment. 

N.B.  When  the  stock  created  by  any  loan  is  formed  in  only 
one  sort  of  stock,  there  is  properly  speaking  no  omnium,  though 
then  by  a  misnomer,  the  scrip  receipt  is  called  by  that  name. 


STOCKS  OF  THE  PRINCIPAL  PUBLIC  COMPANIES. 

.  Bank  Stock  is  a  capital  of  nearly  \2  millions,  with  which 
the  comnany  of  the  Bank  has  accommodated  Government  with 
various  loans,  and  with  which  they  carry  on  the  banking  busi- 
ness, purchase  bullion,  &c.  The  dividends  on  Bank  Stock  are 
now  10  per  cent,  so  that  the  profits  of  the  company  are  neariy 
12  hundred  tliousand  pounds  per  annum. 

India  Stock  forms  the  trading  capital  of  the  East  India 
company;  this  stock  (consisting  of  six  millions)  produces  an 
annual  dividend  of  lO-i-  per  cent. 

South  Sea  Stock  and  Annuities  consist  of,  or  are  produ- 
ced from,  a  capital  of  nearly  30  millions :  the  greatest  part  of  this 
is  lent  to  Crovemment,  for  which  the  South  Sea  Company  receive 
3  per  cent;  but,  from  the  increase  of  other  profits,  the  dividettds 
to  the  proprietors  are  34^  per  cent. 

Besides  the  permanent  loans  to  government,  which  hare  ere* 
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ated  the  perpetual  and  termiaable  annaiticsi  yarioos  sums  have 
been  raised  irom  time  to  time^  as  temporary  loans,  on  what  are 
called  Exchequer  Bills^  from  their  being  made  payable  at  the 
treasury  of  the  Exchequer, 

Exchequer  Bills  are  issued  for  different  hundreds  or 
thousands  of  pounds,  and  bear  an  interest  of  3^.  per  cent,  per 
diem,  from  the  day  of  their  date  to  the  time  when  they  are  ad- 
vertised to  be  paid  off. 

Naty  Bills  are  merely  bills  of  exchange,  drawn  at  90  days 
date,  and  are  given  by  the  Commissioners  of  the  Navy  for  the 
amount  of  supplies,  for  the  use  of  that  department,  and  of  the 
interest  upon  those  amounts,  at  3d.  per  cent,  per  diem. 

India  Bonds  are  issued  by  the  East  India  Company,  and 
bear  interest  at  5  per  cent,  per  annum. 


SINKING   FUND. 

A  portion  of  the  revenue  has  been  set  apart  for  the  redeeming 
stock,  or  paying  off  the  debts  of  government,  which  operates  on 
the  principle  of  compound  interest,  and  has  been  termed  the 
Sinking  Fund.  In  the  year  17B6,  it  was  raised  to  1  million, 
annually,  and  in  1792  it  was  raised  to  £1,200,000.  A  grant 
was  likewise  added  of  I  per  oent,  per  annum,  on  every  new  loan 
that  has  been  raised  since. 

The  Sinking  Fund,  or,  as  it  is  now  generally  called>  the  Con^ 
solidated  Fund,  is  under  tlie  direction  of  a  certain  number  of 
commissioners,  who  regularly  apply  it  in  buying  up  or  redeem- 
ing stock,  and  the  interest,  arising  from  the  stock  thus  redeemed, 
goes  immediately  to  the  increase  of  the  fund,  and  also  all  the 
terminable  annuities,  as  they  become  extinct. 

By  the  operation  of  this  excellent  plan,  which  was  preseilted 
by  Dr.  Price  to  the  late  Mr.  Pitt,  more  than  160  millions  of 

Imblic  debt  have  been  paid  off  by  tliis  fund;  and,  if  no  neir 
cans  were  contracted,  and  this  fund  not  encroached  upon,  the 
whole  national  debt,  which  now  amounts  to  about  900  millions, 
would  be  redeemed  in  less  than  60  years. 

The  prices  of  the  stocks,  &e.  are  stated  in  the  lists  that  are 
publi«h€il,  as  follows : 


808        TBE  STOCKS,  OR  PUBUC  FUNDS. 

h  S  Mr  Cenl  CoMoit  6H>    ^H*    i 

S.  Buk  L6dg  Antmities  l^,    1--16 

3.  Bxehtqaer  Bills  3    3  pfeniiMi. 

4.  India  Bonds  1  pr.    ^  dis. 

5.  Omniuai  3|>  premium. 

The  iSrsi  of  these  sigBifies  that  the  vafoe  of  ^lOD.  of  this 
kiad  or  stock,  sold,  on  the  day  this  price  was  quoted,  for  £es. 
5s.  in  money,  at  the  beginning  of  the  market,  that  this  stock 
rose  to  £&k.  15s.  and  lea  off  at  £6^.  10s. 

The  ietimd  sigaifies  that  say  annml  payflKOt  of  these  aaw'^ 
ties  was  worth  I6|  years  pnrehase,  at  the  begiamng,  sad  left 
off  at  16  and  -rV  y^*"^*  purchase,  at  the  conckision  of  the 
market 

The  third  signifies  that  every  £IQ0.  ift  Exchequer  Bills,  hore 
a  premium  of  Ss.  at  the  beginning,  which  advanced  to  38«  to- 
wards the  end  of  that  day. 

The  fourth  of  these  signifies  that  every  «£100.  in  India 
Bowbf  sold  at  first  at  Is.  prenimn,  and  afl^erwards  sold  al  ^ 
diacsmt* 

They^A  signifies  that  Omnium  sold  for  a  premium  of  £^.  1  Ss. 

ftoBMtimas  the  word  $hmt  is  placed  after  the  name  of  some 
Mnds  of  stock ;  when  this  is  the  case,  it  signifies  that  the  trans- 
fer books  were  closed;  when  bUmkt  occur  after  the  name  of 
•say  kind  of  sto^,  in  any  qaotation  of  the  state  <^the  stocks,  it 
that  noM  of  tiiat  kind  of  stock  was  sold  on  that  day. 


The  transfer  books  of  any  stock  are  shut  about  a  month  be- 
the  dividends  on  thai  stock  become  due,  and  they  remain 
so  about  six  weeks. 

The  Dividends  on  Hhe  8  per  Cent  Consols,  3  per  Cent,  1720, 
8o«th  Sea  Stock  and  Annuities,  3  per  Cent,  1751,  Navy  5  per 
Gcnts>  1784,  3  per  Cent  Imperial  Annnities,  and  en  Imperial 
abort  Aaaaities,  are  due  Jaa.  5th  and  on  July  5th ;  on  all  other 
stseks  they  are  due  April  5th,  and  on  Oct.  lOth.  These  days, 
before  the  year  1800,  were  old  Midsammer,  Miohaehaas, 
Christmas,  and  Lady  Days. 

The  Interest  on  India  Bonds  is  computed  firom  March  Slsl 
and  fiom  Sept  dOth. 
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The  Brokerage  upon  the  Peqietaal  Anauities  is  |  per  cent 
upon  the  quantity  of  stock  purcnaged  or  sold ;  on  TenninaUe 
Annnities  it  is  |  per  eent,  noon  the  amount  of  the  purchase  mo- 
ney; on  Exchequer  bills  ana  India  bonds^  it  is  Is.  per  eent»  and 
on  Lottery  tickets  it  is  6d.  each  before  the  timeof  arawing^and 
Is.  during  that  time. 

In  the  following  calculations^  every  purchase  or  sale  is  con- 
aidec4d  to  be  made  through  the  medium  of  a  Broker. 


PERPETUAL  ANNUITIES. 

CASE  I. 

TO  FIND  THE  TALUE^  OR  NET  PROCEEDS^  OF  ANT  KIND 

OF  STOCK. 

RULE. 

1.  Multiply  the  rate,  or  cunrent  prioe,  of  the  stodc,  by  ihe 
quantity  of  stock,  and  ^yide  by  100. 

3.  Or>  when  the  stodt:  is  not  in  even  hundreds^  woik  aa  in 
Practice. 

EXAMPLE  I. 

What  is  the  cost  of  £500.,  3  per  cent  oonsolidated  annuities, 
at  63  4  per  cent  P 

£     i.   d. 

63    7    6 
5 


316  17    6  ralue 
19    6  brokerage 


>^«ii 


J^17  10    0  net  cost 

EXAMPLE  IL 

Sold  J^SO.  lOs.  tiank  stock,  at  I54(  per  centi  what  is  the 
net  proceeds? 
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^54.8 
850^  or,      350 


7740 
7740  100 

4644  lOs. 


T5 
1 


154.8 


387. 
1548 
774 


£542.5740       =     £542.574=^^543  II  54 

Brok.        0    8  9 


£542    2  8^ 


EXERCISES. 

1.  What  18  the  cost  of  £650.  stock,  bought  at  65}  per  ct? 

2.  What  are  the  net  proceeds  of  £627.  stock,  sold  at  G^ 
percent? 

3.  What  is  the  cost  of  £872.  lOs.  7d.  stock,  at  66{  p.  ct.? 


1 1 


*   4*  What  are  the  net  proceeds  of  ^575.  stock,  in  the  Impe* 
rial  3  per  cents,  sold  at  65f  per  cent  ? 

• 

5.  What  is  the  cost  of  £37.  stock,  in  the  Navy  5  per  cents, 
pijurchased  at  95f  per  cent  ? 

7.  What  are  the  net  proceeds  of  £371.  stock,  in  the  Irish 
5  per  cents,  sold  at  97^  per  cent?. 


CASE  II. 

TO   FIND    WHAT  QUANTITY  OF  STOCK  MAT  BE  BOUGHT  FOR, 
OR  SOLD  TO  PRODUCE,  A  GIVEN  SUM. 


RULE. 

Add  the  hrokerage  to  the  current  price,  when  the  stock  is  to 
be  purchased,  but  subtract  it  when'itia  to  be  sold :  then  multi- 
ply the  given  sum  by  100,  and  divide  the  product  by  the  car- 
rent  price  of  the  stock,  thus  increased  or  diinintflhed* 
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EXAMPLE. 

What  quantity  of  stod^;,  at  63^  per  cent^  iiiiiBt  be  toU  to  pro« 
daqe  Jg500? 

£500 
100 


62f-4a62;c=G2.135)50000 


^804  16    7  stock. 
This  case  may  be  proved  by  the  last  case,  and  vice  versa. 

EXERCISES. 

1.  What  qtiautity  of  stock,  at  61 1  per  cent,  can  be  boufl^ht 
with  £700? 

3.  What  qnantity  of  India  stock,  at  195-^,  can  be  booffht  for 
£1610. 16s.  3d.? 

3.  What  qnantity  of  4  per  cent  stock,  at  84|  will  £6178. 
18s.  purchase  ? 

4.  What  quantity  of  5  per  pent  Navy  stock,  at  100|,  will 
£1606.  purchaas  ? 

5.  If  an  annuity,  of  £300,  produced  by  stodc  in  the  3  per 
cent  consols,  were  sold  at  66^  per  cent;  how  much  stock,  in  the 
Navy  5  per  cents,  at  97^  per  cent,  coidd  be  purchased  with  tiie 
net  proceeds  f 

CASE  in. 

TO  FIND  THE  RATE  OF  INTEREST  ARISING  FROM  MONET 

TESTEP  IN  THE  STOCKS. 

RULE. 

4 

As  the  current  price  of  any  kind  of  stock  is  to  «£100,  so  is 
the  dividend  on  £100,  of  that  kind  of  stock,  to  the  rate  of  in* 
terestf  arising  from  money  vested  in  it 
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EXAMPLE. 

*  WM  fate  if  isteMst  uiMs  ftoiA  minqr  Tested  itt  the  S  per 
oentoomols,  when  the  price  is  6^^;  the  dividend  beipg  Hfm 

JB654.    :    3i    :  :    100 

or,   ist    ;   7     ;  ;    lOO 

7 
1811700 


^5    6  lO;  per  centt 

When  allowance  is  to  be  made  for  the  praportionaie  mier'^ 
^si*,  dedact  the  proportionate  interest  from  the  day  the  last 
dividend  was  paid,  to  the  day  the  stock  was  purchased;  then 
proceed  as  directed  in  the  rale. 

EXAMPLE. 

If  the  4  per  cent  consols  seR  ihr  81^  per  cent,  on  the  19tb 
January ;  what  rate  of  interest,  per  cent,  is  oblamed  from  money 
fested  in  that  Idnd  of  stock? 

•  '  '  ' 

From  Oct.  10th  to  January  12th,  is    94  days 
From    do.    -^  to  April        6th,  is  178  days 
days       days         £ 
then,    178    :    94     :  :    3  half  yearly  ^den4- 

2 

178)188 


£  1.06=^1.  Is.  3d.  proportionate  mteiesl 

81.25 

—  £  £ 

4^80.19    :    100    :  :    4 


80.19)400.00 


£4  19    9  rate  of  interest 


'WW*" 


•  Tl|if  if  the  interett  of  tlic  stock,  at  tbe  fi?cn  price,  fron  th<  last 
day  the  dm4eadi  were  paid,  to  the  day  the  f  tock  was  hou|fllt.    See 


page  999 
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In  tiiw  example  Ihe  true  prUe  of  the  stock  is  jESO.  IQs.,  and 
the  interetl  mmg  from  moitjr  Md  out  ••  it»  at  this  price,  is 
£4. 19s.  9d.  per  cent. 


EXERCISES. 

1.  What  rate  of  intciest  arises  ftom  money  vested  in  the  3 
per  oent  consols,  when  the  price  is  at  67|  per  cent? 

3.  What  rate  of  interest  arises  from  money  in  Bank  stock, 
nhen  it  sells  at  176;  the  dividend  being  at  7  per  cent  P 

3.  What  rate  of  interest  arises  from  money  Tested  in  India 
stack, when  the  price  is  I^;  iyi»e  dijid^  being  lOf  per  ceatP 

4.  Bought  ^3000.  stock,  in  the  3  per  cent  consols,  when  at 
63,  and  sold  oat  when  at  67|.  Beqiuired  the  gwn,  aBairiAg  ^ 
per  ecnt  ior  brokerage  P 

5.  What  h  the  rate  of  interesl  that  is  made  Qtwm^,  laid 
out  i»  the  3  Mr  cent  consols,  selling  fcr  63|  per  cent,  en  the 
18th  February  r 

6.  If  «he  foUowtng  stocks  sell  (or  the  Mowing  pncea,  on  Ihe 
1st  Jmie,  whidi  prodnces  the  ^[reatest  annual  interest  per  tmA, 
of  money  laid  out  in  them ;  tiz.  5  ner  cent  NsTy,  97  f;  3  per 
consols,  62^ ;  and  3  per  cent  reducea,  60{. 


CASE  IV. 

TO   FIND   WHAT   SUM  MUST  BE  LAID  OUT  IN  THE  PUftCHASl 
OF  ANT  KIND  OF  STOCK,  TO  PRODUCE  A  GIVEN  INCOME, 

RVUE. 

As  the  rate  of  interest,  on  the  proposed  stock,  is  to  the  given 
income,  so  h  £^iH)  to  the  Quantity  of  stock  to  be  purchased;      i^ 
the  cost  of  which  may  be  fooaa  by  Case  1.  w" 


EXAMPLE. 

What  sum  of  moiey  asu^  be  laid  ant  in-^  Ifieb  ^  per  cents, 
at  97t  per  cent,  to  produce  an  income  of  J^IAO.  per  annum  P 
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£         £  £  £ 

5    :     150     :  :     100     :    9000  stock, 

then,  97.5 

3 


£9925    0  value  of  stocl( 
*^V     as  3  15  brokerage 

£9928  15  whole  fM>8t 


EXERCISES* 

!•  What  sain  of  money  mast  be  laid  out,  in  the  3  per  eent 
eonsols,  at  63f  per  cent,  to  prodaoe  an  income  of  J^400  per  an.? 

2.  What  sum  must  be  laid  out  in  the  Reduced,  at  61  i  per  cent, 
to  produce  an  income  of  .£200.  per  annum? 

3.  What  sum  of  money  must  be  laid  out  in  the  Imperial  3 
per  cents,  at  63  j-  per  eent,  to  produce  an  income  of  Jg500  ? 

» 

4.  If  £40fH).  in  the  Reduced  be  sold  otit,  at  64^  per  cent, 
^at  sum  will  it  require,  in  addition  to  the  net  proaeeds,  to  pro- 
-cure  an  income  of  ^§300;  by  purchasing  stock,  in  the  Navy  6 
p^  cents,  at  97^  per  cent  ? 


CASE  V. 

TO  FIND  THE  AMOUNT  OF  TH£  HALF  YEARLY  DITIDENDS, 

RULE. 

Multiply  the  half  yearly  dividend  on   ^100,  of  the  given 
stock,  by  the  quantity  of  stock;  then  divide  the  product  by  100* 

EXAMPLE. 

What  is  the  half  yearly  dividend  on  £75.  stock,  in  the  4 
per  cents  P 

75   X  3  ==:  150  ss   £1  10s.  dividend, 
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EXERCISES. 

1.  What  is  the  amomit  of  the  half  yearly  dividend  on  J^l. 
12s.  4d.  stock,  in  the  5  per  eents  ? 

2.  What  is  the  half  yearly  dividend  on  J^573.  13b.  10  stock, 
ID  tJie  4  per  cent  Consols  ? 

3.  If  £700,  13s.  4d.  stock  in  the  3  per  cents,  was  sold  ont, 
«t  644^  per  cent,  and  the  money  laid  ont  in  the  4  per  ceuts»  at 
81f  ner  cent ;  what  difference,  in  the  net  half  yearly  dividemi, 
would  the  exchange  produce? 


TERMINABLE  ANNUITIES. 

CASE  I. 

TO  FINP  THE  COST,  OR  NET  PROCEEDS,  OF  A  GIVEN  TERtfl* 

NABLE  ANNUITY. 

RULE. 

Multiply  the  given  annuity  by  the  number  of  years  purchase, 
at  which  the  annuity  is  bought  or  sold^  to  which  add  the  broker- 
age^ if  the  annuity  is  to  be  bought,  but  anbtract  it  if  to  be  sold. 

EXAMPLE. 

Reqnured  the  net  proceeds  of  a  Bank  Long  Annuity  of  j^500. 
13s.  64«>  sold  at  17|  years  purchase. 

jfSGO  12    6x1 

4 


^500.625 

or. 

2003  10 

0 
4 

3504375 
5006!^5 
69578 

8010    0 

500  12 

its     62  11 

je8573    4 
10  14 

0 
6 

6* 

£8573.203 
Brok.  ^jTr=     10.7165 

04Val.An. 

4 

j^562.48^       ^         ^562    9    8}  Proe. 
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EXERCISES. 

L  WhatvlheeortofanliqpcmiAjuuilyof^SM^ki^ 
it  7|  yean  pvchaaeP 

S.  What  are  the  ntt  proceeds  of  jg90SLlQ^,B«ikIi»asA»^ 
viity,  sold  at  18^  yean  parchaseP 

9.  What  is  the  eost  ef  «£IM.  Loag  Awoity,  knght  at  It^ 
jrean  parehaae  ? 


CASE  11. 

TD  11119  WHAT  ANNVITT  MAT  BE  FUECHASE0  WITH,  OR  SOL^ 

TO  PRODUCE^  A  GIVEN  SUM. 


RULE. 

As  jflOO.  plus,  the  hroktrage  of  4  per  cent,  wheo  the  anmi- 
ity  is  to  be  boagh^  <Hr  mhm$  the  brokerage,  when  the  annuity 
isto  be  sold,  is  to  the  given  sum,  so  is  £100  to  the  valoe  of  tha 
ananity * ;  whieh  divide  by  the.  vate  of  the  annuity,  and  the  qno* 
tieot  is  the  yemdy  annuity. 

EXAMPLE. 

What  yeuiy  annuity,  at  17^  yean  purdiase,  ean  be  bought 
for  £  1€00,  in  the  Bank  Lang  Annuities  P 

£  £  £ 

lOOi    :    1600    :  :    100 
8  8 

aiv    801       :    1600    :  :    800 

800 


801)1380000 


17.35)      1598  Vabe  Ann. 


£^  13    8  yeariy  annuity 


^^•^•^ 


*  loatcMl  of  ««Uuif  the  sbove  propMliaa,  it  will  be  rafiicicntly  ac* 

mAc,  in  practice,  to  ^dact  ibf**^*  ^'^"*  ^be  fiven  ran,  when  the 

aiCy  is  to  bt  boiight»Mid  to  eZT the  fame  pert,  whca  it  ii  to  be  told. 
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EXERCISES. 

1 .  What  yearly  annuity,  at  71  yean  purcliafle,  Hiay  be  boofht 
wWi£1400? 

d.  What  yearly  annuity  oan  be  porcbaaed  for  £^>Q0,  in  the 
Inperiai  8h^  Amimtiee^  at  7^\  yean  purdiaae  f 


EXCHEQUER  BILI5,  &c. 

CASE  I. 

TO  flVP   THE   INTBftSaT  ON  A  GIVEN  AMOUNT  OF  EX< 

CBEaOBR  BILLS. 


RULE. 

Find  the  nomber  of  days,  Itmi  tbe  date  of  the  biUa,  to  the 
day  they  are  advertised  to  be  paid  off,  wfaich,at  Sid*,  per  day, 
-will  be  the  interest  of  «£!100.;  and  this,  mnltiplied  by  the  num- 
1l«r  of  hondredsy  iritt  give  the  interest  of  the  amount  of  the  bflls. 


EXAMPIiE. 

What  is  the  interest  of  3  Exche^ver  Bills,  of  £5W.  ef^k. 
dated  the  17th  Oct,  1816,  and  to  be  paid  on  the  17th  Feb.  1817  ? 

From  17th  Oct.  to  17th  Feb.  is  123  days. 

183  9t  M.3=|§1  15  lOi^ 

8 


^m 


5    7    7i 

5 

«■■■■«■■■■■■« 

£96  18    U  iatemrt 

•  See  paje  257. 
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The  interest  due  upon  a  given  amount^  in  India  Bonds,  is 
foond  in  a  similar  mann^;  only  it  is  neeessary  to  obsenne,  that 
the  interest  is  reckoned  in  months  and  days. 


EXAMPLE. 

% 
*  t 

What  interest  is  dne^  Inly  IQth,  on  two  India  Bondsj  of 
JIOO.  each  P 

nom  March  31st  to  July  IQth,  is  3  months  and  10  days. 

£300 

^9=  10    0    0  mterest  for  1  year 

S  months=^       s  2  10    0    ditto    for  3  months 
10  days  =1       =        5    6|  ditto    for  10  days 

jg2  15    6f  ditto   for  whole  time 

EXERCISES. 

1.  What  18  the  interest  on  4th  May,  1817,  of  4  Exchequer 
Bills,  of  Jf  100.  each,  dated  90th  July,  1816  ? 

9.  What  is  the  interest  of  2  Exchequer  Bills,  of  £500  each» 
and  one  of  J§1000.«  on  the  8th  March,  1817 ;  the  bills  being 
dated  3d  October,  1816  P 

3.  What  is  the  interest  due,  on  the  12th  NoTemher,  on  S  In- 
dia Bonds,  of  ^500.  each  P 

CASE  IL 

TO  FIND  THE  COST,  OR  NET  PROCTBEBS,  OF  ANY  GIVEN 
AMOUNT,  IN  EXCHEQUER  BILLS. 

RULE. 

Find  the  intierest  on  the  given  snms,  and  add  it  to  the  amonnt 
of  the  hills,  to  which  add  or  subtract  the  brokeiage,  accordiog 
as  the  bills  are  bonght  or  sold;  and,  should  the  bilk  be  bought 
nt  a  premium,  it  must  also  be  added,  but  discount  deducted. 
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EXAMPLE^ 

What  is  the  cost  of  3  Exchequer  Bilb,  of  jglOOO.  each,  bought 
at  a  premium  of  ^s.  p«r  cent,  on  the  3d  January,  1817,  and  daied 
27th  October,  1816  ? 

From  Oct.  27th  to  Jan.  2d  is  67  days 
67  days 
20  hundreds  =«£2000    0    0 

^1340  at  3^.     3s    j^]9  10  10  interest 

2    0    0  premium 
2000  U  Is.  per  cent  10    0  brokenige     . 

j^2022  10  10  whole  cost 

The  cost  or  net  proceeds  of  a  giiren  amount,  in  India  Bimds^ 
may  be  found  in  a  similar  manner. 

The  amount  of  a  Navy  Bill,  drawn  ibr  a  giv«n  sum>  and  the 
kl^resty  is  also  found  in  the  same  manner*. 


EXERCISES. 

1.  What  is  the  cost  of  4  Exchequer  Bills,  of  j^lOOO.  each, 
dated  8th  Nov.  18)6,  and  purcfaaseid  the  20tli  February,  1817, 
at  a  premium  of  4*per  cent  P        . 

2.  What  is  the  cost  of  6  Exchequer  Bills  of  jglOO.  each,  2 
of  £200.  each,  2  of  i:5Q0.  each,  and  1  of  ^£1000;  dated  the 
I7th  November,  1816,  and  purchased  the  24th  Feb.  1817,  at 
a  discount  of  lO^er  cent  ? 

3.  For  what  amount  should  a  Navy  Bill  be  drawn  for  £017. 
15s.  7d.  and  the  interest  for  90  days,  at  3d.  per  cent,  per  dtemf 

4.  For  what  amount  should  a  Navy  Bill  be  drawn  to  include 
the  sum  of  J^2000.  and  the  interest  for  90  days,  at  3d.  per  cent, 
per  diemf 

5.  What  are  the  net  proceeds  of  2  India  Bonds  of  «£200.  each, 
sold  1st  March,  at  28.  premium  f 

*  Nafy  BiUi  sre  now  considered  ooly  as  bills  of  exchtDge;  and,  of 
conrscy  are  not  markstsble  at  the  Slock  Exchani^e. 
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6.  What  is  the  cost  of  8  India  Bonds,  of  £100.  each,  pur- 
chased  the  4th  Jaly  at  3s.  disoomit  ? 


OMNIUM  AND  SCRIP. 


CASE  1. 

TO  flKD  THE  COST  OH  NET  PROCEEDS  OF  A  GIVEN  QUAN- 

TITT  OF  OMNICM. 


RULE. 

Find  the  amount  of  the  instabnents,  to  which  add  the  broker- 
age upon  haying^,  bat  dednot  it  upon  selling;  and  if  a  ]freiiiium 
has  been  given  or  peoetv^d,  it  Mttst  also  be  added,  bat  if  a  dis* 
eonnt,  it  mnst  be  dednoted. 


EXAMPLE  L 

What  is  the  tost  of  j^ldOO  Omnium,  on  whidi  65  per  cent 
has  been  paid,  at  a  premium  of  2^.  per  cent  ^ 

£  £   •' 

65  X    14  =s  910    0  Amount  of  Instalments, 
d;.  X   14  s=     35    0  — ^  Premium^ 

I  X  14  s=       1  15       '  Brokerage. 

£946  15  Whole  cost. 


EXAMPLE  II. 

What  are  the  net  proceeds  of  £5000  Omniumron  which  3 
anstalments,  of  10  p«  cent  each,  have  been  paid,  at  a  premium 
of 5|  per  cent? 
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10 

80  X  50  »  1500    0 
5}  X  50  8    963  10 

AoMiml  mf  IiurtahBeiiti. 

1762  10 
V  X  SO  s        6    5 

jgl756    5 

Wbokeoflt. 

Tke  value  of  Scrip  is  ftaceituneA  by  fin<fiBg  the  anent  ef 
^e  quantity  of  slook  that  the  Scrip  receipt  will  entitle  the  poa- 
seaaor  to  have  traasferred  to  him,  at  the  market  prioe,  and  a«h* 
tracting  from  it  the  amomit  of  the  iBstalmeats  that  remain  uipaU 
at  the  price  at  which  the  stock  was  taken,  the  remamder  ia  th* 
present  value  of  the  Scrip,  to  which  the  brokerage  is  to.be  ad« 
ded  npon  baying,  and  subtracted  upon  seOing. 

The  price  at  which  any  stock  ia  taken^  is  marked  «pMi  tiie 
Scrip  receipt. 


EXAMPLE. 

What  is  tke  cost  of  ^^9000.  Scrip  in  the  Rodueed,  valued  al 
64  per  cent,  and  sold  at  66|  per  cent,  there  being  4  instahnents» 
of  10  per  cent  each,  remaining  unpaid  f 

jgaoOO  stock,  at  66V  per  cent  =  j^I333  10    0 

jfStXX)  Scrip,  at  40  p.  ct.  is  j^800 

unpaid^  at  64  per  cent  ss  513    0    0 

Present  value  £B10  10    « 
Brokerage  3  10    O 

Whole  cost    £813    0    0 


EXERCISES. 

1.  What  is  ttie  price  of  j^lOOO.  Omnium,  on  which  35  per 
cent  has  been  paid,  at  a  premium  of  H  per  cent  f 
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2.  What  are  the  net  proceeds  of  £1000.  Omniam,  on  which 
90  per  cent  has  been  paid,  at  a  discount  of  2  per  cent  P 

3.  What  18  Ihe  valae  of  j^SOOO.  Scrip,  in  the  4  per  cents,  va* 
lued  at  81  per  cent,  and  sold  at  88^  per  c^t,  6  instalments  be- 
ing unpaid^  of  10  per  cent  each  P 

4.  What  is  the  cost  of  j^OOO.  Scrip,  in  the  Consols,  valued 
It  62  per  cent,  and  sold  at  63  j  per  cent,  there  being  7  instal- 
ments, of  10  per  cent  each,  nnpaid  ? 

CASE  II. 

TO  FIND  THE  AMOUNT  OF  THE  DISCOUNT  UPON  THB  PROMPT 
PAYM^ENT  OF  THE  INSTAJLMENTS,   EITHER  UPON  OMNIUM     • 
OR  aORiP. 

RULE. 

Find  the  discount  upon  the  whole  amount  of  the  instalments 
for  the  time  the  tnosi  distant  has  to  nin''^. 


EXAMPLE. 

What  is  the  amount  of  discount  at  5  per  cent,  on  payii^  6 
instalments,  at  10  per  cent,  on  11th  July,  1816,  upon  ^2000. 
Omnium,  the  last  instalment  being  due,  on  each,  2?th  January, 
1817. 

From  1 1  th  July  to  27tli  January  is  200  days. 

# 

at  60  per  cent  =  £1200    0     0  Amount  of  Instal. 
X  200)  -H7300  =         32  17     6  Disct.  for  200  days 

«ell67     2    6  Net  amount  to  be  paid 

When  the  discount  is  at  any  other  rate  tlian  5  per  cent,  find 
it  at  the  given  rate  by  some  of  the  rules  already  ^iven  for  cal- 
culating Interest,  &c. 


*  This  if  the  usoml  mode  of  calculatin;  the  ditcovnt,  sod  it  exceeds 
the  difCOUDt  of  5  per  cent,  per  annum,  calrulated  upon  eacA  iostalment 
teparatelj,  the  difference  beisy  an  iodacement  to  early  psymcot. 
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EXERCISES. 

1 .  What  is  the  amoont  of  the  discount  at  5  per  cent,  upou  the 
payment  of  4  instalments,  on  the  18th  Auffnst,  of  10  per  cent 
each,  on  jf 4000.  Omnium;  the  last  instalment  being  due  on 
«6th  NoFcmber  ? 

2.  What  is  the  amount  of  the  discount  at  4  per  cent,  upon  tfte 
payment  of  6  instalments  of  10  per  cent  each,  upon  i^lOOO. 
Scrip  in  the  Reduced,  taken  at  62  per  cent,  the  payment  being 
made  lOth  June,  181G,  aad  the  last  instalment  bemg  die  90th 
January,  1817  ? 

3.  What  is  tlie  amount  of  the  discount,  at  5  per  cent,  npoa 
the  payment  of  6  instalments  of  10  per  cent  each,  on  30th  July« 
on  J§1000.  Omnium  ;  the  last  instalment  being  due  on  the  ISth 
Iiiovember  ? 

4.  What  is  the  amouat  of  the  discount,  at  4  per  cent,  upon 
the  payment  of  7  itistalmeiits,  of  10  per  cent  each,  on  ihe  6th 
September,  1816,  on  ^1200.  Scrip  in  the  Consols,  taken  at 
63;  the  last  instalment  being  due,  3d  January,  1817  P 

For  an  account  of  the  French  aud  American  funds,  see  Ex- 
change, under  the  heads  of  Paris  and  America. 


EXPLANATION  OF  THE  FOLLOWINQ  TABLE.    , 

Suppose  the  3  per  cents  are  at  58 1,  that  is  every  ^100.  of 
that  stock  costs  £5S,  10s.;  then  by  looking  opposite  to  5^  ip 
the  first  column.  South  Sea  Stock  (which  bear&i  3^  per  cent) 
at  .£68.  5s.;  the  4  per  cents,  ^8.;  the  5  per  Cent  Chim^a, 
Jg97.  lOs.;  Bank  Stock,  ^£175.  lOs.;  India  Stock,  ^304. 15s.; 
and  a  sum  invested  in  any  of  these  securities  at  these  prices  is 
equal  to  buying  land,  at  19^  years  purchase,  or  5f  per  cent-«- 
Again,  if  the  3  per  cents  be  58^,  and  Bank  Stock  at  180,  which 
of  these  is  mast  advantageous  to  the  purcliaaer  P  The  3  per 
eents  at  58^,  bring  5|  per  cent,  as  above,  and  Bank  Stock  to 
yield  the  same  interest,  ought  to  be  I75f ;  but  Bank  Stock  at 
180,  brings  only  5  per  cent,  as  appears  from  the  Table,  so  that 
the  3  per  Cent  Consols  is  3^  per  cent  cheaper  than  Bank  Stock. 


314        THE  STOCKS^  OR  PUBLIC  FUNDS* 


A  TABI^  OF  THE  PUBUC  FUNDS. 

ExhibitiDg,  at  ONE  VIEW,  the  intrinsic  value,  oer  cad,  of 
those  secnrities,  and  the  proportion  they  bear  to  eacb  other,  hj 
which  the  most  advantageous  purchase  may  be  known;  and 
also  what  proportion  such  purchases  bear  to  the  value  of  Landed 
Estates  and  Life  Annuities. 


S  per 
MM 
GOB- 

»oU. 


4ir 

51 


63t 

54 


55\ 
57 


60 


61 J 
63 


64i 
66 


67t 
69 


rot 

72 
75 


76t 
78 


79t 
81 


83f 
84 


85t 

87 


8H^ 
90 


b.  Sek 
8t«ek, 
SUuJf 
per  ct. 


4  per 
ceDt 
Coo- 

•olt. 


5  per 


56 

57} 

59t 


61  i 
63 


64 
66 
68 


80 

82t 

85 


70 
72 


87t 
90 


Baok 
Stock 
9ptt 

cent. 

148t 
153 


ladU 
Stock 

1014if 
per  et. 

T55~ 
17  Si 

I78f 


Toftrft 

For. 


157t 
162 


189 


64^^ 
66^ 

■ggf 
70 

73i 


74 
76 


92t 
95 


75t 
77 

■^75} 
80^ 

8^ 


78 
80 

W 
84 

"86 
88 


97t 
100 


T62t 
105 


90 
92 


94 
96 


107i 
110 


115 


166^ 
171 

T75f 
180 

154} 
J89_ 

I9'3f 
198 


194} 
199} 


"504^ 
210 

"513} 
220| 


6^ 


!*• 


9 


iaUrett 
per  Mtt«» 


6 
5 


5  0 

1  2 

17  7 


5 
5 


14 
11 


9 
20 


% 


5 
5 


ll7t 
120 


87i 


89} 
91 

94f 


90^ 
98 


994. 
lOlf 


103}- 


98 
00 


02 
04 


06 
08 


715} 

125 


202} 
207 

216 


231 

"536} 
241  i 


220} 
225 


246^ 
252 


257y 
262| 


21 

"SHI 
22 


23 


23; 

24 


127f 
130 

TSSf 
135 


2i9} 
234 

"535} 
243 


267} 
273 


278}- 
283| 


24^ 
25 

26 

20* 

27 


10 
12 


14 
16 


18 

20 


137} 
140 

l4Sf 
14^^ 


247} 
252 

"556} 
261 


294 


27; 
28 


lB99f 
304| 


29 


147} 
150 


265^ 
270 


309^ 
315 


30 


8 
5 


5 
5 


4 
4 


2 
0 

17 
15 


4 
4 


13 
10 


4 

4 


8 
6 


4 
4 


5 
3 


4 
4 


1 
0 


3 
3 


18 
16 


3 
3 


15 
14 


3 
3 


12 
11 


3 
3 
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3 


10 

8 

T 

6 


3 
1 


1 
3 


6 
0 


6 
2 


0 
10 


10 
11 


1 

4 


7 
Oir 


5 
11 


5 
0 


8 
5 


2 
11 


9 

8 
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MARINE  INSURANCE*, 


MARINE  INSURANCE,  or  ASSURANCE,  is  a  oontraet  of 
indemnity,  by  which  one  party  engages,  for  a  stipulated  sam, 
to  insure  another  party  from  any  loss  or  damage,  wnieh  his  pro* 
perty  may  meet  with,  at  sea. 

Those  persons,  who  take  upon  them  the  risk,  are  called  /»- 
surers.  Assurers,  or  Underwritersf ;  and  those,  who  are  protected 
by  the  insurance^  are  called  the  Insured  or  Assured. 

The  sums  paid  to  the  underwriters,  in  conseouenoe  of  the  re- 
sponsibility they  take  upon  themselves,  are  called  Premiums; 
and,  in  time  of  war,  are  of  two  kinds :  viz.  short  premiums  and 
long  premiums. 

A  SHORT  PREMIUM  is  received,  when  the  vessel  is 
warranted  to  sail  with  convoy;  but  if  not,  a  long  Premium  is 
received.— See  Return  of  Premium. 

PREMIUMS  are  usually  expressed  in  guineas  nerceui: 
the  only  exception  is  insurance  for  Hme.  The  whole  pre* 
minm,  however,  is  not  received  by  the  underwriters,  part  bemg 
retained  by  the  broker  or  person  Meeting  the  insurance.  When 
the  rate  is  expressed  in  guineas,  the  underwriters  only  reoeive 
the  pounds,  and  the  odd  shillings  are  retained  by  the  broker; 
and  when  Uie  rate  is  expressed  in  pounds,  they  receive  5  per 
cent  less.  To  distinguish  this  diminished  premium  from  the 
whole,  it  is  called  the  Underwriters  Premium, 

POLICIES  are  stamped  papers,  or  parchments,  containing 


*  The  ftflionBt  of  premnun,  for  iBtaring  hovfei)  &e.  agftinit  irt,  if 
ilcvlttted  M  in  CoaimitiiOD. 


f  The  term  Un<Urwittr$  it  the  most  common^  and  hat  arifen  froia 
the  writiag  of  their  nsmct  under  the  amoant  of  their  risk. 
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the  particulars,  or  specific  tenns  of  insurance,  and  they  aire 
subject  to  certain  duties ;  see  page  318.  These  are  distinguished 
into  two  sorts;  valued  policies  and  open  policies. 

VALUED  POLICIES  express  the  value  of  the  property 
insured ;  and,  in  case  of  loss,  ms  farther  proof  is  necessary,  un- 
less a  fraud  be  suspected. 

OPEN  POLICIES  do  not  express  the  value  of  the  property 
insured;  and,  in  case  of  loss,  the  value  must  be  proved. 

SHORT  INTEREST  is  a  term  used  to  denote  the  overplus 
•f  property  insured,  or  an  insurance  effected  on  more  property 
than  has  actually  been  shipped. 

RETURN  OF  PREMIUM. 

The  Assured  is,  in  various  cases,  entitled  to  a  return  of  the 
whole,  or  part  of  the  premium. 

These  Kte;  first, — vben  it  is  stipulated  in  the  policy;  <#coiid« 
ly^ irhen  it  is  implied  by  the  nature  of  the  contract. 

1.  Yfuw  A  Rbtvrn  om  Premium  is  stipcuiteii  fob  in 

TH£  P0I.ICT. 

These  Returns  are,  for  depiurting  wth  convoy ;  for  aailing  on 
OF  btfo^e  a  certain  day;  for  ending  the  voyage  short  of  ita  nlti- 
QMte  deslinati^ny  andj  in  general,  for  any  thing  which  lessees 
ths  risk  of  the  insurer;  who,  having  received  a  pieniam  for  nm- 
i^isg  the  whole  risk  of  the  voyage^  agrees  to  BMike  a  propmlionak 
return,  if  any  sftecified  o«currei»ee  take  place  to  lessen  that  risk. 

i2.  When  a  Retuhn  or  Premium  is  implied. 

A  Return  of  Premium  is  generallrinade,  when  the  tsf^r- 
est  intend<fd  to  be  insured  has  never  been  brought  within  the 
tersM  of  the  policy,  and  the  insurer  has  run  no  risk.  But,  if 
the  risk  has  commenced,  there  is  no  return  of  premium. 

If  the  policv  be  a  valued  one,  and  tlM>  inswer  eodd,  at  my 
time,  and  under  any  circumstances,  be  called  upon  to  pay  the 
whole  sum  insured,  there  is  no  return  of  premium.  But,  where 
Ibe  insurer  eould  never  have  been  liable,  the  whole  premium  must 
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be  returned.  This  is  the  case,  if  the  risk  is  not  ran,  though  it 
nay  have  been  occasioned  by  the  neglect  or  folly  of  the  party 
iBsuiing. 

If  the  insurer  knew  of  the  ship^s  arrival,  when  he  anderwrota 
the  policy,  he  most  return  the  premium.  On  the  eontrary,  if 
the  assured  knew  of  the  loss,  at  the  time  he  effected  the  insa« 
rance,  the  premium  is  retained  by  the  insorcr. 

When  the  risk  has  commenced,  the  assured  has  no  longer 
any  power  to  retract,  and  the  insurer  is  entitled  to  the  vshoU  of 
the  premium,  if  there  be  no  stipoiatiott  for  a  return. 

What  has  just  been  staled,  respecting  an  implied  return  of 
preflunm,  relates  to  those  cases  where  the  whole  premium  is  to 
De  retained  or  returned;  and  where  there  is  no  stipulation  to  the 
contrary.  But,  where  the  insurer  could  neter  have  been  called 
upon  to  make  good  the  whole  of  the  sum,  on  which  he  receiTed 
a  premium,  he  can  only  retain  the  proportionni  part  of  the  pre* 
mium^  on  the  interest  for  which  he  is  responsible.  For  example, 
if  he  could  only  have  been  called  upon  to  make  good  a  loss  of 
mu'hakfoi  the  sum,  on  which  he  received  a  premium,  he  must 
Hot  retain  the  premium  on  a  larger  proportion  than  that  haif.-^ 
The  return  of  premium,  in  this  case,  is  called  a  return  for  short 
interest,  or  for  over  insurance.  Both  these  terms  are  used  iu-> 
discriminately ;  but  there  is  obviously  a  distinction.  Return  ibr 
short  interest  is  demanded  on  valued  policiesf-oT  where  the  in- 
terest is  declared;  but,  for  over  insurance,  on  open  policies,  or 
where  the  declaration  is  general, 

A  return  for  short  interest  is  made,  in  cases  where  the  pro- 
perty declared  in  the  policy  is  not  all  shipped;  for  example,  if 
60  tons  of  hemp,  valued  at  ^3000:,  or  at  JE^dO.  per  ton,  be  in 
snred;  or  if  60  tons  of  hemp  be  declared,  without  any  valuation, 
and  should  there  be  only  <k)  tons  on  board,  or'  only  half  the  in- 
terest, a  return  of  half  the  premium  must  be  made  for  short  t«- 
terest. 

When  a  return  of  premium  is  claimed,  for  over  insurance,  it  is 
in  the  case  of  an  open  policy  on  goods  or  on  freight;  and  should 
the  amount  underwritten,  in  sach  an  insurance,  be  ^^3000.,  tfnd 
the  amount  of  property  at  risk  only  £1000.,  it  is  plain,  there  ia 
an  over  insurance  of  j^lOOO.;  and,  in  case  of  loss,  the  under- 
writer could  liave  been  called  upon  for  no  more  than  one-half 
the  amount  insured,  A  return  of  half  the  amount  of  the  pre- 
mium must,  therefore,  be  made  for  over  imurance. 
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In  cases  where  the  premium  is  retomahle^  either  in  whole  or 
in  part,  (without  »  stipulation  in  the  policy  to  that  effisct)  it  is 
customary  to  allow  the  insurer  a  half  per  cent,  or  l<>i.  per 
£100^  for  his  trOuble  and  disappointment;  therefore^  whenever 
it  is  said  that  the  whole  or  any  part  of  the  premium  should  be 
retumed,  it  if  with  this  deduction.  This  principle  is  acknow* 
lodged  at  Lloyds,  and  is  always  acted  upon,  where  no  stipofai* 
tion  is  made  to  the  contrary. 

The  BROKERAGE  for  effecting  an  insurance  is  Is.  in  the 

pound,  or  &  per  cent,  upon  the  underwriter's  premium,  when  the 

whole  premium  is  expressed  in  guineas,  as  is  commonly  the 

yC  case;  but,  when  this  is  expressed  iu  pounds,  it  is  5  per  cent 

vpon  the  whole  premium.     The  brokerage  for  procuring  tlM 
settlement  of  a  loss  is  4-  p^  cent  upon  the  amount  recoTeredt 

The  COMMISSION  for  effecting  an  insurance  is  i-  per  cent 
upon  the  amount  insured,  and  for  procuring  the  settlement  of  a 
loss,  it  is  2  per  cent  upon  the  amount  recovered. 

The  STAMP  DUTY  upon  policies  of  insurance,  from  one 

part  of  the  United  Kingdom  to  another,  is  3s.  6d.,  on  each 

j^lOO.  insured;  and  aayjraction  of  ^100  is  considered  an- 

^"^  other  hundred.    Everv  other  policy  is  charged  5s.  on  each 

£100,  insured;  but  brokers  often  charge  something  more,  for 
the  paper,  printing,  &c.  and  for  keeping  stampt  policies  on  hand. 

In  all  the  following  exercises  the  insurances  are  supposed  to 
he  effiseted  upon  commission,  and  through  the  medium  of  a  broy 
ker*,  except  those  given  in  Case  I. 

CASE  I. 

TO  FIND  THE   AMOUNT  OF  THE  UNDERWRITER'S  PREMipBff, 
THE  BROKERAGE,  AND  THE  POLICY,  ON  ANY  SUM  INSURER. 


RULE, 

When  the  premium  per  cent  is  expressed  in  guineas,  calcur 
late  the  whole  amount  of  the  premium  (as  in  commission)  at  as 

^^— ^IM    111   I  ■  ■  ■■»■■■■■■       lip  '  ■       ■"■■ 

*  In  perfirmmg  the  excrciaet  it  would  Tcry  macb  facilitate  the  pro? 
greas  of  the  accountant  to  fix  on  the  memory  the  foregoing  deftnitiona ; 
or  to  ref«r  to  the  particular  definitioai  connected  with  the  exercitei  to 
be  performed^  prcTiout  to  af  teaiptiDg  the  loliitioB  of  it. 
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maittf  pounds  per  etat,  whidi  is  the  smoimt  of  the  underwriter's 
premiuin;  iV  ^^  which  is  the  brokerage. 

Or  eslcniate  si  the  eiven  nsnber  of  gaiaeas  per  cent,  torn 
whidi  deduct  Vt  ^  the  wokersge,  sad  the  renMinder  is  the  un- 
denrriter's  premium. 


EXAMPLE  I. 

What  is  the  amount  of  the  underwriter's  premium^  brokerage^ 
and  policy,  upon  insuring  £500.  on  goods^  m>m  London  to  Ham- 
VorgK  At  4  guineas  per  cent  P  * 

£4    0  underwriter's  premium  per  ct. 
5  number  of  hundreds 

£20    0  whole  underwriter's  premium 
■^ss  I    0  brokerage.  Is.  per  pound 
5hun.at5s.=  1     5  policy 

£22    5  whole  amount 


EXAMPLE  IL 

What  is  the  amount  of  the  underwriter's  premium,  brokerage, 
and  policy,  upon  insuring  £^55.  on  goods,  from  Liverpool  to 
London,  at  1^  guineas  per  cent  ? 


METHOD  I. 
£S355 

u 

METHOD  II. 
Ti^ssS*  11  0 

i=:16     5  6 

S255 

1G275 

£48  16  6  vmi 

l>rokerage      V.    s  S.44135 
policy  iof33h.  =s    4.125 

=  ^48  16    6 
=        2    8  10 
=        4    2    6 

m\uk  UMnmt    ^W^9I35 

=:  £&S    7  10 
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Id  Example  I.,  the  aUmp  duty  upon  th«  pdiey  m  6s.«  IIm 
vessel  %eing  bound  to  a  foretgn  port;  bat  in  Example  II.  it  is 
Ss.  6d.,  the  vessel  being  only  bound  from  one  port  in  the  kii^" 
domta  ai^ether.  See  pi^e  318,  article  stmmp  duty,  which 
must  he  referred  to^  in  pearfornnng  eack  of  the  feUowiDg  exan* 
pies: 

EXERCISES. 

1.  What  is  the  amount  of  the  underwriter's  premium^  broker- 
age>  and  policy,  open  insuring  goods  to  the  amount  of  \£1000.« 
shipped  on  board  a  vessel,  from  London  to  Jamaica,  at  3^  gm« 
neas  per  cent  P 

8.  What  is  the  amount  of  the  underwriter's  premium,  broker** 
age,  and  poHcy,  on  £2000 ,  insured  on  a  vessel  bound  from 
Bristol  to  London,  at  1^  guineas  per  cent? 

3.  What  is  the  amount  of  the  underwriter's  premium,  broker-* 
age,  aud  policy,  upon  insuring  ^1500.  on  goodft,  from  Cork  to 
Barbadoes,  at  4^  guineas  per  cent  P 

4.  What  is  the  amount  of  the  underwriter's  premium,  broker- 
age, and  policy,  upon  insuring  j^242.5.  on  goods  by  the  Com* 
pany 's  ships  to  Bombay  and  home,  at  10  guineas  p.  ct  P 

CASE  IL 

TO  FIND  THE  AMOUNT  OF  THE  WHOLE  ntUtXm,  THE 
POLICY,  AND  COMMISSION, 

RULE. 

1.  Multiply  the  premium,  per  cent,  by  the  number  of  bun? 
dreds,  the  oroduct  is  the  whole  premium;  to  which  add  the  com- 
mission ana  cost  of  the  policy. 

2.  If  the  sum  to  be  insured  contain  a  fractional  part  of  ,£100, 
or  be  less  than  that  som,  proceed  as  in  Practice. 

EXAMPLE. 

Required  the  amount  of  the  premium,  coBMnission,  and  policy, 
on  insuring  £550.,  npoa  a  vessel  from  Londoa  to  Lisboft,  at  S^ 
guineas  per  cent  P 
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MBTHQD  I. 

£&i 

Si 

METHOD  II 

£   •.    d. 

11X> 

8    7    8 

1.375 

H 

guineas  19.875  d^H   16    3 

Vo=     .61875  I     3    7i 


£12.99375  m  £12  19  10^  whole  prtmuitt 

4.x4|=  2.75  ss  2  15    0    oommiMioii 

ix5;=;  1.375  =  17     6    policy 

jei7.11875  =s  ill7    2    4 j.  cost  of  iiMHiranoe. 


EXERCISES. 

1.  What  if  the  vhole  cost  of  aa  insurance,  effected  on  goode 
to  the  amount  of  dP628.,  shipped  in  a  vessel  from  Cadiz  to  Lon- 
doDy  at  1  j.  guineas  per  cent  r 

2.  What  is  the  cost  of  an  insurance  effected  on  £1494.  value 
of  goods  from  Liverpool  to  Jamaica,  at  Si  guineas  per  cent  f 

3.  What  is  the  cost  of  an  insuraooe,  effiseted  on  £1275.,  at 
1 1  guineas  per  cent,  on  goods  from  London  to  Leith  ? 


CASE  III. 

TO  FIND  TH£  ZIET  G08T  OF  AN  INSURANCE,  WHlK  T9BRB  18 
A  BBTCRN  OF  ^RSMlUll  UFOM  THB  WBOItB  TALVB  INSURBD* 


RULE. 

Find  the  whole  cost  of  the  iosarance,  as  in  last  Case,  and 
also  the  amount  of  the  return,  which  deduct  fr^m  the  whole 
cost  of  the  insurance,  and  the  remainder  is  the  net  cost  oi  the 
insurance. 

EXAMPLE. 

Wh^t  is  the  net  cost  of  an  insurance  effected  on  ^437.  at 
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9  gtiimt  per  cent,  on  goods  from  London  to  Legltonv 

a  letam  ^£&*  per  eeni  lor  oonroyand  armal;  thev 

banng  lailedwith  convoy,  and  the  goods  hayii^  airiTod  mfe? 


TO  FIND  TBB  UTOBN 

• 

£437 

^£437 
9 

5 

90 

S93S 

V^«  196  13 

itJo 

JP41^  13 

90 

£ 

s.  d. 

41 

5  II 

premiam 

5;»3 

8 

3    9 

commiMMMi 

19 

1 

5  «0 

policy 

1,16 

£44  14    8 

cost  of  Insn. 

91 

17    0 

mint  ofroCnm 

Net  cost  of  Ins.  is  jg»  17    8« 


EXERCISES. 

1.  WhatistkenetoostofsninsDranoeeflfededoanqntntHy 
of  tngar^Talue  ^£3400.  from  Bariiadoes  to  liverpool,  at  4^  gnir 
neasper  cent,  to  return  9  goineas  per  cent  &r  convoy  and  armal; 
the  vessd  having  niied  with  convoy  and  the  sugar  having  ar^ 
lived  safe? 

2.  What  is  the  net  cost  of  an  insvrance  ellectad  on  90  casks 
of  sugar,  at  ^45.  per  cask,  from  Jamaica  to  London,  the  pra- 
minm  beinff  12  guineas  per  cent,  to  retam  j^.  per  cent  fer  nfo 
arrival;  the  vessel  having  arrived  safe  and  the  sugar  free 
fromdamageP 

CASE  IV. 

TO  FIKD  THE  KBT  COST  OV  AN  iNSUmANCI,  WHKN  THE  RIME 

BOBS  NOT  TAEB  PLACE. 


mm* 


*  When  the  whole  coit  of  the  iDtonsce  it  laeertcd  la  Aceoant 
•ototy  tke  rctom  of  prcnlom  nut  slwayt  be  Mibtrectedy  to  aeoertmta 
theaetooft. 
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RULE. 

Find  the  vhole  cost  of  the  insarance,  as  in  Case  II.,  from 
which  deduct  -the  amoont  of  the  underwriter*  $  premiwm  and 
commtMoif  for  the  oancelment  of  the  policy,  and  the  remainder 
is  the  net  cost  of  the  insurance. 


EXAMPLE. 

Suppose  an  insurance  to  he  effected  on  goods  to  the  value  of 
£11  b.  from  Smyrna  to  London,  at  9  guineas  per  cent,  but  the 
risk  did  not  commence;  "what  was  the  uet  Post  of  the  insurance  ^ 


£ 

s. 

9 

9 

7| 

hnn 

^66 

3 

0 

7 

1 

9 

Whole  premium  £1Z    4    9 
Commission  S  17    6 

Policy  2    0    0  £    8.  d. 


79    2    3  cost  of  Ins. 


TO  FIND  THE  BBTDBN. 

Undws.  |ire.  p.  ct  j^    0    0 
Commission  ditto    0  10    0 


£S  10    Ox7i=:j§65  17    6  Amotoflns. 
Net  cost  of  Ins.  jSl  3    4    9 


EXERCISES. 

1.  Suppose  an  insurance  to  be  efiected  mi  ISO  tons  of  flax, 
from  Ri^  to  Hull,  vi^lqed  at  .£47.  lOs.  per  ton,  at  5  guineas  per 
cen^  but  the  risk  not  to  take  place;  what  vould  be  thenetchaige 
of  the  insurance  P 

2.  An  insurance  was  effected  on  75  tierces  of  coffee,  valued 
at  £\b.  per  tierce^  »t  3  guineas  per  cent,  from  Jamaica  to 
Bristol,  the  vessel  was  warranted  to  sail  on  or  before  the 


I 
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8d  Aagnat,  bvt  did  not  sail  till  the  38th  August;  what  was  the 
vet  charge  made  for  the  insaraiice  t 


CASE  V. 

TO  FIND  THE  AMOUNT  OF  RETURN  OF  PREMIUM  FOR  SHORT 
INTEREST, THE  RETURN  PER  CENT,  AND  THE  NET  COST  OF 
THE  INSURANCE  UPON  A  VALUED  POLICY. 


RULE. 

1.  Subtract  the  valae  of  the  property  upon  which  the  risk  ac- 
tQaily  takes  place,  from  the  whole  property  insured,  the  remain- 
der 18  the  short  interesi,  or  amount  over  insured.  Upon  this 
sum  find  the  amount  of  the  underwriter's  premium,  which  is  the 
whole  return  to  be  made  for  short  inierest*  Deduct  the  return 
thus  found  from  the  whole  cost  of  the  insurance,  and  the  rsmain- 
der  is  the  net  cost* 

2.  And,  as  the  whole  amount  insured  is  to  J^I  00,  so  is  the 
whole  sum  to  be  returned  to  the  return,  per  tent,  upon  the  amount 
insured. 

The  return  per  cent  is  only  calculated  to  the  nearest  penny, 
which  will  occasion  a  trifling  diiierence  on  the  whole  return,  if 
the  whole  return  were  to  he  found  from  the  return  per  cent, 
which  may  be  done  for  the  sake  of  proving  the  operation* 


EXAMPLE. 

Required  the  amount  of  the  return  of  preminm  for  short  in- 
terest ;  and  also  the  net  cost  of  an  insurance  efiected  upon  50 
bags  of  cotton  wool,  at  J^9*  per  bag,  from  Demarara  to  London, 
at  7  guineas  per  cent,  of  which  only  90  hags  were  shipped. 

£ 
Insured  50    bags  at  £^.  per  bag,     450 

Interest  30    ditto  at  ditto  270 

Short  interest  20  .^«...  >....,.,..  ..^^ISO 
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TQ  7IND  THE  NET  COST  OF  THE  INSCBAMOB. 


£      B. 

7    7 

0 

29    8 
3  13 

0 
6 

j^33     1  6  Amount  of  Premiam. 

2    5  0  Commiiaioii, 

58.X4is;l     2  6  Policy. 

£36    8  0  Anoimt  of  luwraiioe. 

1 1  14  0  rotum  ht  short  interest. 


w£24  14    0  net  costoftheiiMninuMiu 

TO  FIND  THE  B£TURN  FOR  SHORT  INTEREST. 

7    0  Underwriter's  premium,  per  cent 
0  10  Ditto  oomfliission  ditto. 

6  10  Eetom  per  cent. 
5     4  Ditto  on  £80. 


11  14  Whole  return. 


TO  FIND  THE  RETURN.  F£R  CENT. 
£  £  £    fi' 

450     :     100     :;     11  14         ^  s. 
or,        9    :        2     :  :     11  14    :    2  12  return  per  ct 

In  cases  where  a  retom  of  premiam  is  to  be  made,  either  for 
short  interest,  or  for  conroy  and  arrival,  it  is  not  only  necessary 
tm  imow  the  whole  amoant  of  the  return,  bat  the  return  on  ^100 ; 
becauae  the  risk  is  generally  tsJcen  by  the  underwriters,  in  shana 
of  ^€n  hundreds  of  pounds;  as  i?100,  «£200,  &e.>  and  wheii 
the  return  f^er  cent  is  known,  it  becomes  an  easy  matter  to  set> 
tie  with  each  underwriter,  for  his  proportion  of  the  return;  and 
which  is  done  to  tlie  nearest  per  oentage,  excluding  farthings, 
or  any  fraction  of  a  penny. 
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EXERCISES. 

1.  Reqairad  tbe  whxAe  retnm  of  premium  for  abort  iaterast, 
the  return  per  cent,  and  the  net  cost  of  the  insarance,  effected 
upon  80  hhds.  of  sugar,  at  £^'  P^  hhd.,  from  Jamaica  to 
LiTerpool,  there  being  only  56  hfads.  shipped^  and  the  premium 
beibg  6  guineas  per  cent  ? 

S.  An  inanrance  was  efiected  on  500  qrs.  of  wheat,  at  £^.  10s. 
per  qr.  from  London  to  Cadiz,  at  S|  guineas  per  cent,  of  which 
only  350  qrs.  were  shipped.  Required  the  amount  of  retam  of 
premium,  the  return  per  cent,  and  the  net  cost  of  the  insurance. 

3.  An  insurance  was  effected  on  105  pipes  of  Port  wine,  at 
•£42.  per  pipe,  from  -ttibi^,  to  London,  at  3  guineas  per  cent, 
/  v^^;^     .   ^  but  the  number  of  pipes  shipped  was  only  o5 ;  required  the 

/  amount  of  premium  to  be  returned  for  short  interest,  the  re- 

turn per  cent,  and  the  net  cost  of  the  insurance. 


CASE  VI. 

TO  riND  THE  AMOUNT  OF  RETURN  FOR  SHORT  INTEREST, 
THE  RETURN  FOR  CONVOY  AND  ARRIVAL^  THB  RETURN 
PER  CENT,  AND  THE  NET  COST  OF  THB  INSURANCE,  UPON 
A  VALUED  POLICY. 

RULE. 

Find  the  amount  of  the  return  for  short  interest,  as  in  kst  case, 
to  which  add  the  amount  of  return  for  convoy  and  arrival,  on  the 
amoottt  actually  shipped,  the  aum  is  the  whole  return;  which, 
subtracted  from  the  whole  cost  of  the  insurance,  leaves  the  net 
cost.    The  return  per  cent  is  found  as  in  last  case. 


EXAMPIiE. 

What  is  the  amount  of  a  return  of  premium,  for  short  interest^ 
for  convoy  and  arrival,  the  return  per  cent,  and  the  net  cost,  of 
An  insurance  elfeeted  on  90  puncheons  of  rum,  at  ^15.  per  pun* 
oheoR,  frt>m  Jamaica  to  London,  at  S  guineas  per  oent;  to  return 
£4.  per  cent,  for  convoy  and  arrival:  of  the  98  puncheons  in- 
sured, only  72  were  shipped,  and  the  vessel  sailed  with  convey^ 
and  arrived  safe  ? 
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InMnMl  90  punoheote,  at  £15  per  panolMon  £lZSO 

Ia«crat72      ditto      at  ditto  per     ditto  1060 

Short  isterert,  ^370 


TO  FIND  THX  NST  COST  OF  TBB  IKf  URANCB. 

8 


1  , 


£ll$AO^£l\^    S    0  preniaa 

6  15    0  comraiaiioH 
5s.xI4^    3  10    0  poUcy 

jfliS  13    0  whole  ooet  of  iniurtnce 
63    9    0  amt.  of  return  for  thortint^e. 


m 


£6b    4    O  netooetofiBBvance. 

Tlie  retom  for  short  intereii,  on  j^O,  at)  ^^  c 

J^.  lOe.  per  cent,  is  . . J  *^  * 

The  return  for  conYoyt  &c.  on  £1080«  atT      ^  - 

£4.  per  cent,  is ...J 


Whole  amount  of  the  retuni,    •«••    jg6S    9 


TO  FIND  THE  RETUEN  PER  CENT. 
£  £  £      •' 

1850  :  100  : :  63    9 
or,    ISr  :    3    : :  63    9  :  j^4  Us.  return  per  cent 


EXERCISES. 

1.  Aninsurine<^irasefliMtodon80toniofhemp,at£50.j»er 
ton,  from  Riga  to  HnU,  at  7  guineas  per  cent;  to  return  j|4. 
\0s.  per  cent  fw  convoy  and  airiyal;  but  60  tons  could  only  bo 
received  on  board:  the  vessel  sailed  with  oonvoy  and  the  hemp 
arrived  safe.    Required  the  amount  for  short  interest,  for  con- 
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Toy  and  arrival,  the  rdtnm  per  cent,  and  fche  net  coat  of  the  in- 
aurance, 

3.  An  insoranoo  <iraa  eflected  on  lAOO  qrs.  of  wheat,  at  £3. 
lOa.  per  quarter,  from  Dantzic  to  London,  at  6  guineas  per  cent; 
to  retom  £S.  per  cent,  if  the  vessel  should  sail  with  conyoy  and 
arriye  safe,  which  waa  the  caae ;  but,  by  the  neglect  of  the  captain* 
1200  qrs.  only  were  taken  on  board.  Required  the  amount  of 
return  for  short  interest,  for  convoy  and  arrival,  tod  alsi>  the  net 
cost  of  the  insurance. 


CASE  VII. 

TO  FIND  THE  AMOUNT  TO  BE  INSURED,  TO  COTEE  A 

OIVEN  aCJM*. 


RULE. 

As  .£100.  minus  the  amount  of  the  premium,  commission, 
and  policy  per  c«st,  U  to  £0)0,  so  is  the  given  sum  to  the  sum 
that  covers  it. 

For  a  voyage  oat  and  homa,  tint  find  how  m«ch  will  £over 
the  voyage  out ;  .and,  in  the  same  manner,  how  much  must  be 
insured  to  cover  thai  sum. 

As  insnrauce  is  never  effected  upon  shillings,  if  there  should 
be  any  remainder,  after  finding  tbe  number  of  pounds  to  be  in- 
sured, it  is  to  be  reckoned  another  pound,  as  in  the  following 
example. 


EXAMPLE. 

What  aam  must  be  insured  to  cover  £1900,  on  a  vessel  from 
London  to  .Gibraltar,  the  premium  3  guineas  per  cent  ? 


*  By  eorering  any  sum,  is  meant  the  insuring  as  much  more  than 
the  ifitlefi  Mm,  as,  is  caM  of  loss,  will  pay  the  premium^  commissioD, 
•ad  policy. 
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£S    3  premhim  per  eent 
0  10  commission 
0    5  policy 

£    s.         £  £ 

^100  ^  3  18  =  96    d    :    100    : :    1200 

1200 

96,1)120000 

jei248  14  or  £1249. 

PROOF.  • 

Sam  to  be  covered    J^1200    0    0 

Premium  on^«£1249.  at  3  guineas  per  cent 39    6  10 

Comtmasion  on  ditto •..        6  ^4  10 

Policy  duty  on  £1800 3    5    0 

Corered  property*,  i:i248  16    8 

EXERCISES. 

1.  Required  the  snm  that  should  be  insured,  to  cover  £000. 
17s.  8d.,  Tsdue  of  goods,  shipped  on  board  a  vessel  from  Malaga 
to  London,  at  5  guineas  per  cent. 

2.  Required  what  sum  ought  to  be  insured  to  cover  £970,, 
15s.  5d.,  on  a  vessel  out  and  home,  from  Liverpool  to  Barbadoes, 
at  6  guineas  per  cent  each  voyage  ? 

3.  Required  vhat  sum  must  be  insured,  to  cover  £1150.  48. 
lOd.,  value  of  goods,  shipped  on  board  a  vessel  from  Archangel 
to  Leith,  at  T-}-  guineas  per  cent  P 

4.  Required  what  snm  must  be  insured  to  cover  £3000,  value 
of  goods,  on  a  voyage  out  and  home,  frvm  London  to  Leghorn^ 
at  44-  guineas  per  cent  each  voyage  ? 

5.  Required  what  snm  must  be  insured  to  cover  £2250.  88. 
4d.,  value  of  goods,  from  Lisbon  to  London,  at  2  guineas  p.  ct» 


*  The  policy  daty  being  reckoned  on  j?l300>  the  proof  does  not  ex- 
actly agree  with  the  lam  to  be  corered. 
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CASE  VIII. 

TO  FIND  THE  AMOUNT  T0  BE  IN8VEEO,  TO  COYEA  A  ftlVEN 
SUM,  AND  ]|«SfAT  TH9  CBAEOBS  ATTEm>(N«  THE  SSCO- 
TERY  OF  A  LOSS*. 

Add  th«  praiiiifii,  cfKipifipisn,  and  policy  for  insEring  ^100. 
to  which  add  the  commission  and  brokerage,  chargeable  for  re- 
ooYering  the  same  aoMnnt  of  Um,  or  add  £S.  5s.  to  the  |MPe- 
i^pu^  (sea  page  318)  and  deduct  the  sum  ftom  £l(Mi.,  then 
s%|i»  M  dio  remainder  in  to  £1 00..  so  is  tha  given  sum  to  be  go.- 
Tfped,  to  M&e  amount  to  be  insnred.  Commission  is  only  inlawed 
n^  an  agent  employs  a  broker  to  efiect  the  insurance^  and  is 
sqmfikiflUm  bl#  and  sometimes  more  than  2  per  cent,  for  settling 

EXAMPLE. 

What  sum  mast  he  insured  to  cover  £800.  and  defray  the 
dwi0^  lUftWinC  ttmrecoTerji  of  the  loss  of  that  sum  :  the  pie- 
niimn  Iiaiiig  4^  fHiiieM  per  cent,  and  the  poUcy  5s.? 


.£4    4 

Cqumipsim.*  **•*-«>  10 
P^oj 0    5 

Commii.  for  recovery     2    0 
Brokerage  for  ditto        0  10  £     s. 

.£S    5    100    0 
%—       7    9 

i.         £  £ 

£92  11  :  loo    ::     800 
90         16000  00 

1851        }  1600000  16000 
Amount  insured*  ^£86^+ 


^ 


«  Thii  ctte  i«  neiirly  Chp  fame  m  Cue  VII.  the  only  difference  is  in 
addwy—  additioaat  2|  per  cent  to  the  premiatn,  in  order  tv  deft*ay  the 
cxpeatc  of  reco9erin||  the  turn  inaui-ed,  thould  the  interest  be  lost. 

The  exact  sum  to  be  insured,  in  this  example,  Is  £d64.  Ss.  but  it  i« 
here  called  another  pound,  for  the  reason  stated  at  pifc  398,  and  it  is. 
on  this  account  thai  the  work  does  not  seem  to  be  proved. 
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The  work  my  be  prayed  Ikiui, 

AmoiiiittobecoTered«....*......«.dCdOO    0    0 

£    e.    d. 
^    .    .  (Prein.onj|^865at4g8.p.ct%    6    8 

Costof  3comiiu8«onatip.ci 4    6    6 

"»»«r-  C Policy,  5b.  per  cent     ....      3    5    0 

Charges  c  Conuniasion  at  3  per  cent  £17    6    0 
on  recov.  \  Brokerage  at  |  per  oent-. .      4    6.6 


42  18    S 


21  12    6 


Jg864  10    8 


EXERCISES. 

1.  What  attKni&t  ought  to  he  inraredto  aoTer  ^1655. 1%. 
8d.  and  defray  the  charges  attending  the  recovery  of  a  lots  of 
the  som  insured;  the  premium  being  3  guineas  per  cent,  and 
the  policy  5s.? 

2.  What  is  the  smn  which  ought  to  be  insured  to  coyer 
^1230.  te.  and  defray  the  charges  of  a  recoyery  of  a  loss ; 
the  premium  being  2  guineas  per  cent,  and  the  policy  2s.  6d.? 

CASE  IX. 

TO   FIND   THB  AMOUNT  OF  A  RETURN  FOR  SHORT  INTBMST 
UfON  AN  OPIN  POLICY,  TH£  INTEREST  BEINO  COVERED. 


RULE. 

Find  the  amoimt  -which  ought  to  be  insured  to  coyer  the  real 
interest,  subtract  this  sum  from  the  whole  amount  insured,  and 
the  remainder  is  the  shot t  iftteresi,  upon  vhieh  the  return  may 
be  found  by  Case  V.  as  upon  a  valued  policy. 

EXAMPLE. 

Required  the  amount  of  the  return  for  short  interest  on  an  in- 
surance effected  npoa  goods,  supposed  to  be  shipped  to  the 
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amomit  of  JpSiOO.  tfc  7  guoms  0ereettt.lwwi  ArcbM^ 
Loiidop,lHit  it  ii  found  that  goods  have  only  bc«i  shipped  tn 
the  value  of  ^^1480. 

Preaa.    Jp7    7 

Com.,.    0  10     jg  s. 

Policy..   0    5    100  0 

8  3 

:     100    :  :    1480 

90 


1858  39600 

100 


1858)3960000 
Iks  amn  that  covers  the  real  mterest  is      «£1593  near,  ponnd 

Aaioimt  insured.  * :f2900 

Real  int.  covered  at  7  gs  p.  ct    1598 

Short  inteiest  £607 

TO  nV D  TtfE  WHOLE  aETrRN. 

^    0  Underwriters,  pre.  per  cent        ^,07 
0  10  Commission  ditto  et  hundreds 

jgeTo  Return oa  £100.  3642 


Whole  return  £39,455=   39    9 

20 

9,100 


TO  FIND  THE  EBTURN  PEE  CENT. 
£  £     •• 

100    ::    39    9 
30 


44000  789 

100 


44,000)78,900 


£1  15  10  rate  per  cent  of  return. 
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EXERCISES. 

Reqaired  the  amomit  of  refcnni  for  thort  interest  on  an  insn* 
nnce  eSbcted  npon  the  freiffht  of  a  yesiel  from  Malaga  to 
London,  to  the  amount  of  £dSO,  at  3  goineas  per  cent;  the 
tfmoont  of  the  freight  heing  only  iS200*. 


CASE  X. 

TO  FIKD  THB  AMOUNT  OF  A  RETURN  OF  PRRMIUM  FOR 
SHORT  INTEREST,  FOR  CONTOY  AND  ARRIVAL,  ON  AN  OPEN 
POLICY,  TBS  INTEREST  BEING  COTERED,  INCLUDING  THB 
CHARGES  ATTENDING  THB  RECOVERY  OF  A  LOSS. 


RULE. 

Find  the  whole  eost  of  the  insorance  by  Case  II.,  then  find 
the  snm  necessary  to  covot  the  real  interest,  which  sabtract 
from  the  whole  amount  insured,  and  the  remamder  is  the  short 
interest,  upon  which  find  the  return;  then  find  the  return  inr 
convoy  ana  arrival  on  the  sum  which  coyers  the  real  interest^ 
and  add  it  to  the  return  f>r  short  interest,  the  snm  is  the  whole 
return,  which,  suhtraoted  from  the  whole  cost  of  the  insurance^ 
leaves  the  net  cost  of  the  insurance.  The  return  per  cent  is 
found  as  in  Case  VI. 


EXAMPLE. 

What  is  the  amonBt  of  the  return  id  premium  for  short  inte* 
rest,  for  convoy  and  arrivd,  ttie  return  per  cent,  and  the  net 
cost  of  the  insurance,  ejected  qn  an  open  policy,  to  the  amount 
of  j§1875,  at  &  g^uineas  per  cent,  to  return  £^  per  cent,  lor 
eonvoy  and  arrival,  on  goods  from  Riga  to  Hull,  including  the 
charges  for  recovering  a  loss.  The  interest  shipped  amounted 
oirfy  to  J^1250,  which  arrived  safe  P 


*  Ai  thit  case  is  only  a  oombioation  of  Caacf  V.  tod  VIL,  it  if  sn- 
necetSAiy  to  five  many  cxerciaei  ia  thia  place. 


8S4 


MARINE  INSURANCEt 

^8.75 
Sgfc 

9S.75 
V,  =  4.6875 


.    <£98.4375 
Commiasioa   9.375 
PoUcy 4.75 


<^^ 


£112.5625  s 


^113.  lis.  3d.  whole 
costof  ikuntnoiee. 


TO  TKND  THE  8HOET  IHTBREST. 


Preniom  £5    5       £ 
Chaiges     3    5      100    0 

-...    ft  10 

£ 

£ 

^91  10  :  100  : 
9 

:  12M 
3 

183    0 

2500 
100 

183)350000 

Real  interest  covered  is  «£136S 
Amoant  insured... 1875 


Short  insUrest    j^509 
Undws.  prem.  per  cent  4| 

Return  for  short  interest  ^£^.36 

SL545 


«£  s.  d. 

^§22.905  =  39  18  1 

Return  bt  ocmvey  on  £1366,  at  3  per  cent    37    6  4 

Whole  return  «£50    4  5 


TO  FIND  THE  RETURN  PER  CENT. 


£      £       £ 

1875  :  100  : ;  50 
18f    :  1      : :  50 


s«    d. 

4    5     j§   s.    d. 

4    5:337  rate  per  cent  of  return 
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TO  FIND  THB  MBT  COST  OlT  TliE  IJCSVRANCB* 

Whole  cost  of  insonuice  aslMiri  aboTt    £1^  16    O 
Whole  retarn  of  orHDinm      •  • 50    4    5 


Net  cost  of  the  insnnmce      JES8  10    7 


EXERCISES. 

1.  An  insurtiice  ww  effected  vpoa  goods,  to  the  faloeof 
JSM20,  from  Kingston  to  liverpool,  «t  4  gaineas  per  ceot,  to 
retan  £^,  per  cakt  lor  convoy  and  nrriiral ;  the  goods  shipped 
anoiuited  only  to  jpW43.  8b.  4d.,  and  the  vcwel  sailed  with 
eooToy  and  arrited  safe.  Required  the  whole  retnm  of  pre- 
«ian,  aad  the  net  cost  of  the  insunaice,  the  charges  ibr  reoo- 
Tcry  of  a  loss  beiDg  iadaded  in  the  iasafaiiee. 

9.  An  insaraaee,  to  the  amoant  of  ^830.  7s.  6d.  was  effected 
OB  the  fieight  of  a  Tessel^lroDi  I^sghoni  to  London,  at  6  gmneas 
per  eent,  to  rctnra  £fL  per  ceat,  fer  eoBToy  ibd  airiral,  which 
took  place;  bnt  the  aiMMint  was  only  ^18.  Recpdred  the 
aiaonnt  of  return,  Ibr  shMt  interest,  convoy,  &c.  and  the  net 
cost  of  the  insurance. 

CASE  XI. 

TO  FIND  THE  8CM  RECOVERABLE  FROM  THE  UNDERWRITERS 
FOR  A  TOTAL  LOSS,  VFOR  AN  OFEN  FOLItT,  AND  THE  IN- 
TEREST OTBR  INSURED. 


RULE. 

TvbA  the  sam  tfiat  ahoold  have  heen  insured  to  esver  the  real 
interest,  including  the  charges  attending  the  recovery  of  a  loss, 
and  deduct  it  frooi  the  whofe  amount  insured.  The  irtt  of  these 
sums  the  underwriters  will  have  to  settle  as  a  loss,  and  on  the 
last  tli«y  will  have  to  make  a  return  for  short  inteTest 


EXAMPLE. 

An  insurance  was  efi^eted  upon  £885. 5s.  9d.  on  soods  from 
Sarbadees  to  llriitol,  at  5  guineas  per  cent;  but  the  vsfue  shipped 
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was  only  £650,  and  the  vessel  was  lost  Required  the  sum  to 
be  recovered  from  the  underwriters,  on  aocoant  of  the  loss,  and 
also  for  short  interest;  the  insurance,  including  the  charges  in^ 
ddent  on  the  r^very  of  a  loss. 

£      3. 


Premiam 
Charges 

5    5^ 
3    5    loo 

8 

s. 

0 
10 

• 
£        £ 

190  ; :  65Q 
2 

1300 
100 

183 

19  ; 

183)130000 

Real  interest  covered  is  ^11 
Amount  insured     •  •  •  •       885 

Sum  over  insured  •  • » •   J^174 
Return  per  cent     .  •  •  •  4-^ 

696 
87 
£  8.    d. 

?,etumfor6hprtiater/estj^,83  =         7  16    7 
o  be  recovered  on  account  of  loss    711     0    0 


Whole  claim  upon  the  underws.    £  7.18  16    7 


TO  FIND  THB  RETURN  PER  CENT  ON  BOTH  CLAIMS. 

£        £  £  s.     d.       £  B,    i. 

1st.  For  short  int       885  :  100  : :      7  16    7  :      0  17    8 
3d.  Porthebss.        885  :  100  ::  711    0    0  :    80    7    0 


Whole  claim  per  cent  on  underwriters  •••t£81    4    8 
Proof.    je885.  at  jg81.  4s.  8d.  per  cent  is  «£718  18    0 

EXERCISES. 

1.  An  insurance  was  effected  upon  £1500.  on  goods  from 
Petersburgh  to  London,  at  6  guineas  per  cent^  but  the  quantity 
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•bipped  being  only  to  the  amount  of  £\  180. 98.,  and  the  yeascl 
being  lo8t>  it  is  required  to  find  the  amount  to  be  recovered  from 
the  nndervriters,  on  account  of  the  loss,  and  also  for  short  inter- 
est, the  insurance,  guaranteeing,  the  charges  attending  the  re«> 
coyery  of  a  loss  ? 

3.  An  insurance  was  effected  upon  .£780,  on  the  freight  of  a 
vessel  from  Archangel  to  Leith,  at  7  guineas  per  cent;  but  the 
actual  amount  of  the  freight  was  only  valued  at  ^600. ;  the 
vessel  being  lost,  it  is  required  to  ascertain  the  whole  sum  for 
^hich  fhe  underwriters  are  liable,  in  this  transaction. 


CASE  XII. 

TO  FIND  THE  NET  PROCEEDS  OF  A  LOSS  RECOVERED  UPON  A 
VALUED  POLICY,  AND  THE  NET  AMOUNT  TO  BE  RECEIVED 
BT  THE  ASSURED. 


RULE. 

Find  the  net  proceeds  of  the  loss,  from  which  deduct  the  cost 
of  the  insurance,  on  the  amount  recovered,  and  the  remainder  is 
the  net  amount  the  assured  must  receive,  in  the  ease  of  a  total 
loss.  But  wtien  a  loss  takes  place,  upon  part  of  an  insurance, 
the  amount  to  be  recovered  is  the  product  of  the  whole  sum  in- 
sured, multiplied  by  the  rate  per  cent  of  the  loss  {calculated  upon 
the  whole  sum. 


EXAMPLE. 

An  insurance  was  effected  on  80  hhds  of  sugar,  valued  at 
J^dO.  per  hhd.,  fr<  m  Jamaica  to  London,  at  7  guineas  per  cent, 
to  return  £^.  per  cent  for  convoy  and  arrival;  of  the  80  hhds. 
insured,  25  hhds.  were  shipped  on  board  a  vessel,  which  was  to- 
taUy  lost,  and  50  hhds.  arrived  by  a  vessel  that  sailed  with  con- 
voy, the  rest  was  liot  shipped.  Required  the  net  proceeds  of 
the  loss ;  the  net  amount  that  the  assured  would  receive  credit 
tor  from  bin  agent;  the  amount  of  the  return  of  premium,  for 
short  interest;  for  convoy  and  arrival;  and  the  net  cost  of  the 
inspffauee. 


TO  VIND  TB^  WHOLE  COST  OF  THE  INSURANCE. 
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80  hbds.  at  £S0.  each, Is  ^1600. 
^7    7  prenuam  per  eeal 


58  16 
2 

^117  13  whole  preniiuii 
j^ieOO.  at  i  p.  ct    S    0  commtsioD 
ditto  at  i  p.  ct.    4    0  policy 

£\99  12  whole  cost  of  insurance. 

80  hhds.  insured,  valmed  at  £^.  per  hhd.  is  £16M 
25hhds.    ditto    lost,  is    £  MO 

40hhds.    ditto    arriyed  safe,  is      1000 

1500 

5  hhds.  short  interest  J^lOO 


TO  FIKD  THE  RATB  OF  THE  tOSS  ^Bft  CENT. 
£  £  £ 

16,00    :    5,00    ::    100 

5 

16)500 

£  31|  rate  of  the  loss  per  et* 

"iO  nil D  THE  NET  FROCBB»a  OV  THE  tOSS. 

l/>8sat3UpereeDtapott  j^lOOO.  is  .•.^... £i^    0 

^,  (  Brokerage  on  j§500.  at  -^  per  ct  £  t  10 

^*^fi^^ )  Commission  on    do.  al2p«ret     10    0 

^  —  £\2  10 

.^^^■■■^^^ 

Net  proceeds  of  the  loss,   ^487  10 


i*— * 


TO  FINIII  THE  SUM  RECEITE0  ClUmT  FO]t« 
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£5m    0 
Preminm  on  j^MO,  at  7  guineas  p«r  ct.  is  ^36  15 

Conunissioa  on  do.  at  ^  per  cent,  is  2  10 

PoJiejr         on  do.  at  \    ditto    is  15 

40  10 

Net  sum  tke  assured  receives  credit  &r«     «£459  10 


TO  FIND  TBE  RETURN  OF  PREMIUM. 

Return  for  short  interest,  on  £100.  at  GJ-  per  cent  . .  £  6  10 
Return  for  convoy,  &c.  on  ^1000.  at  4  per  cent  ....     40    0 


Amt.  of  return  for  short  interest,  and  for  convoy,  &c.    ^46  10 


TO  FIND  THE  SETURN  PER  CENT. 


16,00     :     46  16     :  :     100 
16)46  10 


£2  18     If  return  per  cent 


TO  FIND  THE  NET  CflTST  OP  THE  INSURANCE,  ON  THE  WHOLE 
VALUE,  EXCLUSIVE  OF  THE  LOSS. 

Premium  on  £1100,  at  7  guineas  per  cent   jp80  17 

rharirea  i  Commission  on  ^1 100.  at  i  per  ct     5  10 
^    l  Policy,         on  ditto      at  5s.  p.  ct     3  15 

8    5 


Net  cost  on  £1100.  is       ^9    2 


EXERCISES. 


1.  An  insurance  was  effected  on  150  tons  of  hemp,  at  £52. 
per  ton,  from  St.  Petersburgh  to  London,  at  6  guineas  per  cent, 
to  return  £3  per  cent  for  convoy  and  arrival ;  of  this  quantity  in- 
siu-ed,  50  tons  were  shipped  on  board  a  vessel,  which  was  com- 
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pletely  loi^,  and  80  tons  arrived  safe,  by  a  yessel  which  sailed 
with  convoy  the  whole  of  the  voyage;  the  reBudoiDg  90  tolls 
were  not  shipped.  Required  the  whole  cost  of  the  isuurmue^ 
tiie  net  proceeds  of  the  ioss;  the  net  amouit  the  assured  would 
receive  credit  for,  from  his  agent ;  the  amount  of  the  retail  of 
prenium,  for  short  interest ;  for  convoy  and  aitival ;  and  the 
return  per  cent. 


AVERAGES. 


The  word  Average,  when  applied  to  Marine  Insurance,  original!  j 
signified  a  proportionate  aivisiou  of  any  damage,  among'  the 
parties  concerned  in  any  risk  at  sea.  It  is  now  used,  however, 
for  all  losses,  damages,  £;c.  short  of  a  total  loss. 

Averages  are  divided  into  three  kinds;  viz.  General,  Fartit- 
ciilar,  and  Petty  Average. 

The /irst  of  these  is  the  only  one  properly  entitled  to  the  ap^ 
pellation* 

The  second  is  made  use  of  hy  foreign  writers^  merely  in  opj^ 
ftition  to  the  first,  or  as  a  means  of  showing  that  the  damage  in^ 
curred  is  a  particular  loss,  and»  theriE^re,  not  a  subject  for 
{general  contribution. 

The  third  is  composed  of  some  of  the  petty  and  ordinary 
charges  of  the  voyage ;  and  might,  therefore,  bear  any  oth^ 
name,  as  well  as  that  of  average. 


AVERAGES.  341 


GENERAL  AVERAGES. 

A  claim  for  a  general  contribution  may  arise  from  two  cauaes : 
^^firtt^  from  a  sacrifice  deliberately  made  of  the  property  of  one  of 
the  parties,  concerned  iu  the  adventure,  for  the  benefit  of  the 
others,  whereby  his  loss  is  converted  to  their  gain;  and,  of 
course  he  has  a  right  to  claim  restitution.  Secondly,  a  claim 
■aay  arise  from  expenses  incurred,  or  services  performed,  by  one 
party ;  for  example,  the  shipmaster  may  incur  expenses  for  the 
general  benefit,  and,  therefore,  he  has  a  right  to  claim  a  rema- 
Deration. 

To  render  a  claim  of  this  nature  valid,  the  ship  must  be  in 
actual  distress;  the  thing  intended  to  be  destroyed  must  be  ex-* 
pressly  selected  for  that  purpose ;  the  sacrifice  must  be  made, 
npon  mature  deliberation,  by  the  master,  on  consulting  with  his 
crew,  ^c;  and  he  must  have  no  other  end  in  view,  than  the  pre- 
servation of  the  ship  and  cargo. 

The  most  ancient  and  well-founded  claim,  to  a  general  con- 
tribution, is  Jettison  of  the  cargo^. 

As  thelimitsofthis  work  will  notadmitof  stating,  j^articnlarly,  the 
Imws  and  precedents  regarding  the  contributory  interest,  it  may 
be  sufficient  to  state,  that  the  ship  itself,  and  the  cargo  on  hoard, 
contribute  according  to  their  respective  values;  but  whether  the 
freight  shall  be  liable  to  contribute,  in  all  cases,  is  not  so  satis- 
factorily settled.  When  the  average  is  adjusted,  after  the  ship's 
arrival,  and  the  freight  payable  at  the  port  of  discharge,  there  is 
no  doubt  but  it  ought  to  make  part  of  the  contributory  interest; 
and,  on  a  ship  being  charted  for  a  voyage,  and  the  average  set- 
tled at  the  port  of  loading,  it  is  agreed,  in  Lloyd's,  that  the 
freight  ought  to  contribute,  to  make  good  the  average  loss. 

On  the  average  being  adjusted,  after  the  arrival  of  the  ship, 
the  wages  of  the  seamen  must  be  deducted  (torn  the  amount  of 


*  Jettiton  w  the  act  of  throwing  goods,  &c  overboard,  either  to  light- 
en the  ship  when  at  sea,  in  n  storm,  or  for  the  purpose  of  niaking  her 
float  when  she  gets  i^ronod  j  but,  in  both  esses,  the  goods  thrown  ovcr- 
bo»rd  mutt  have  been  regularly  stowed  under  the  hatches,  for,  if  I  hey 
are  upon  deck,  no  contribution  can  be  demanded  for  then,  though  they 
must  bear  their  proportion,  if  saved. 
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the  freight,  and  the  remainder  is  the  sttm  liable  to  contrihu- 
tion''^.  But  it  is  necessary  to  remaric  that,  before  proportioa- 
ing  the  loss,  each  of  the  interests,  viz.  the  cargo,  the  ship,  «ad 
the  freight,  after  the  value  is  accurately  ascertaiQed,  must  be 
severally  cleared  of  every  charge  attached  to  it. 

There  is  no  general  rale  for  settling  the  value  of  the  ship, 
vhich  ought  to  contribute  to  make  good  a  general  average  loss. 
But  the  mode  which  is  held  to  be  the  best^  is  that  winch  ap- 
proximates nearest  to  the  value  of  the  ship  when  she  sailed, 
after  deducting  the  provisions  and  stores  expended^  the  wear 
and  tear  of  the  voyage,  and  any  partial  loss,  by  sea  damage,  in- 
curred up  to  the  time  that  the  general  average  loss  took  place. 

The  interests  then  that  contribute,  are  the  cargo ;  (which  is 
valued  either  at  the  cost  on  board  at  the  port  of  loading,  or  the  net 
proceeds  at  the  port  of  discharge) ;  the  value  of  the  ship,  as 
nearly  as  it  can  be  ascertained,  when  the  loss  was  incurred,  and 
the  value  of  the  freight,  received  by  the  owners  of  the  ship,  after 
deducting  the  seamen's  wages. 

In  computing  a  general  average,  for  masts,  rigging,  &c.  cut 
away,  a  deduction  is  made  of  |  from  the  cost  of  replacing  them, 
as  the  new  articles  are  supposed  to  be  so  much  better  than  the 
old;  but  goods,  thrown  overboard,  are  valued  at  the  sum  they 
would  have  brought,  had  they  arrived  safef. 

A  contribution  can  only  take  place,  when  the  ship  and  tlie 
remainder  of  the  cargo  are  preserved,  in  consequence  ci  the  Jet- 
tison; for,  if  the  goods  be  thrown  overboard  in  a  storm,  and  the 
ship  afterwards  perish  in  the  same  storm,  there  can  be  no  con- 
tribution of  the  goods  saved,  if  any :  because  the  object,  for 
which  the  goods  were  thrown  overboard,  was  not  accomplished. 
—But  if  the  ship  be  preserved  by  the  jettison,  or  the  goods 
thrown  overboard,  and  she  continue  her  voyage,  and  is  afterwards 
lost,  the  effocts  saved  from  the  last  misfortune,  if  any,  must 
contribute  to  the  loss  sustained  by  the  jettison,  because  their 
preservation  was  owing  to  that  act. 


•  It  IB  cpttomary  to  defkict  the  uiaster't  wages  also. 

t  Wheu  the  average  claim  is  settled  at  tbc  port  of  loadhtg,  the  goods 
are  generally  valoed  at  the  hwoke  price, 
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PARTICULAR  AVERAGES. 

The  teifk  particular  Average,  as  understood  at  Lloyd's^  sig- 
%  paritai  1mm  of  the  skip  or  cargo,  arising  from  the  com- 
atfi^entft  of  the  tea;  and  moat  he  borne  by  the  owners  of 
thepfoperfcy  that  suiTer  the  damage. 

Underwriters  are  liable  (br  general  and  particalar  averages, 
in  proportion  to  the  sums  which  they  have  underwritten.  Thns, 
if  a  man  anderwrite  £100.  upon  a  property  valued  at  £600. 
aad  a  Uttml  Uu  happen,  he  ia  answerable  only  for  £100.;  tf  a 
partial  lost  happen,  amountiDg  to  £^0.  per  cent,  on  the  whole 
▼alu%  he  must  pay  £80.  bemg  his  proportion  of  the  loss.  In 
oMo  «f  a  toial  UmB,  either  of  the  whole  eargo  or  of  part  of  it, 
capable  of  a  dietinet  valuation  at  the  outset,  the  underwriter,  as* 
fisr  as  his  proportion  of  the  insurance  extends,  must  pay  the 
prime  cost,  or  value  mentioned'  in  the  policy  of  the  property 
insured ;  he  has  nothing  to  do  with  the  prices  of  the  markets. 

If  goods  arrive,  but  damaged,  the  underwriter  must  pay  the 
owners  such  proportion  of  the  prime  cost,  or  value  mentioned  in 
the  policy,  as  corresponds  with  the  proportion  of  the  diminution 
ia  vahm  occasioned  by  the  damage.  Thus,  if  the  value  in  the 
policy  be  £50.  and  if  the  ffoods,  though  damaged,  sell  for  £60. 
when,  if  sound,  they  would  have  sold  for  £80.  the  difference  in 
value  between  the  sound  and  damaged  is  |,  consequently  the 
imderwriters  most  pay  |  of  £50.  or  £12.  10s.  On  the  con- 
trary, had  they  come  to  a  losing  market,  and  sold,  when  da- 
saaged  for  £35.  when,  if  sound,  they  would  have  brought  £70. 
the  diflference  is  f  ,  and  the  underwriters  must  pay  y  of  £50.  or 
^S25.  When  no  valuation  is  stated  in  the  policy,  the  invoice 
of  the  cost,  with  the  addition  of  all  charges,  and  the  premium  of 
insurance,  is  the  fonndatbn  on  which  the  loss  is  computed. 

General  averagee  ane  ahoayi  paid,  however  small ;  hut,  to 
prewnt  the  underwriters  from  being  liarassed  with  trifling  de« 
manda  for  particular  averages,  there  is  a  memorandum  at  the 
bottoii^  of  London  policies,  declaring,  **  That  in  insurances  on 
com,  fish,  salt,  fruit,  flour,  and  seeds,  the  underwriters  will  not 
pay  any  particidar  average,  unless  the  ship  be  stranded :  that 
in  insurances  on  sugar,  tobacco,  hemp,  flax,  hides,  and  skins, 
they  consider  themselves  fi'ee  from  average  under  5  per  cent ; 
and  thst,  oa  all  other  goods,  as  well  as  on  the  ship  and  freight, 
they  consider  themselves  free  from  particular  average  under  S 
per  cent,  unless  the  ship  be  stranded.^ 


» 
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SALVAGE  LOSS. 

A  Salvage  loss  is  that  kind  of  loss^  which,  it  is  presumed, 
woald  have  become  a  total  loss,  had  it  not  been  for  certain  aer* 
vices  performed.  The  property  saved  is  termed  tiie  salvage, 
the  charges  incurred,  the  salvage  charges,  and  the  difierence 
between  the  original  value  and  the  salvage  (after  deductiiig 
the  charges)  is  the  salvage  loss. 

The  services  for  which  salvage  charges  are  claimed,  are,  for 
preventing  the  loss  of  the  vessel  or  cargo,  by  shipwreck,  fire, 
pirates,  enemies,  &c.  The  expense  for  recapture  of  the  vessel 
is  4-  of  the  real  value,  if  the  recapture  be  made  by  any  of  His 
Majesty's  ships ;  but  |  of  the  value,  if  made  by  any  other  vessel. 


TO   COMPUTE   AYERAGES. 


GENERAL  RULE. 

As  the  whole  value  subject  to  contribution  is  to  the  whole 
loss,  so  is  each  person's  share  of  that  value  to  his  proportional 
average  of  the  loss ;  or  so  is  £100.  to  the  average  loss  per 
cent. 


EXAMPLE. 

A  ship,  in  her  voyage  to  Lisbon  from  London,  was  under  the 
necessity  of  cutting  a  cable,  and  of  replacing  it  by  a  new  one, 
which  cost  Jgl90.  and  other  chaises  amounted  to  d^lO.  The 
net  amoimt  of  the  cargo  was  j^2000.;  the  ship  at  Lisbon  was 
valued  at  J^ISOO.,  and  the  freight,  after  deducting  seamen's  wa- 
ges, and  other  charges,  amounted  to  jgbMM).  Required  what 
part  of  the  loss  must  be  borne  by  the  cargo,  the  ship,  and  the 
jreight. 

Toanew  cable ....£120 

Deduct -I- of  newness.  •..«. 40 

&0 

To  charges*.. ....« •••    10 


Total  £^ 


AVERAGES. 


SA5 


£ 
AOOO 

or,  J   4 


The  cargo  is  valued  at  jg2000 

The  ship  ...« 1200 

The  freight 800 

Jg4000 

TO  FIND  THE  LOSS  PER  CENT. 
£  £ 


100 
1 
1 


90 

90 

9 


£2000  at  £2i  58.  per  cent 

1200  at  ditto         ditto 

800  at  ditto        ditto 


s.    d. 

2    6  loss  per  cent 

£45    0    0  cargo  muat  bear. 
27    0    0  ship  ditto. 
18    0    0  freight  ditto. 


Proof  £90    0    0 


EXAMPLE  11. 

It  is  required  to  fiad  the  whole  amount  to  be  recovered  from 
the  underwriters,  upon  the  following  transaction :  ^§2400  waa 
insured  upon  80  hhds.  of  sugar,  valued  at  £30.  per  hhd.  from 
St.  Vincent's  to  Bristol,  at  7  guineas  per  cent,  to  return  £5.  per 
cent  for  convoy  and  arrival.  Only  60  hhds.  were  shipped,  which 
arrived  safe  with  convoy ;  but,  during  the  voyage,  one  of  the 
masts  was  cut  away  and  some  goods  thrown  overboard,  to  light- 
en the  vessel,  which  got  aground.  The  assured  had  to  contrl* 
bute  towards  the  general  average,  at  the  rate  of  £2.  5s.  p« 
cent,  upon  the  60  hhds.  at  the  value  stated  in  the  policy. 

80  hhds.  at  £30.  per  hhd ^2400 

60  ditto  shipped    1800 

Short  interest     £600 

Interest  J^ISOO  at  £5  per  cent        £90    0  ret.  for  convoy,  &c. 
Short  do.     600  at     6.  lOs.  ditto       39    0  do.  for  short  int. 
Interest     1800  at     2.  58.  ditto        40  10  contribution  to  ge- 

•  ■  neral  average. 

Amount  to  be  recovered  J^169  10 

£  £    B.  £ 

then,        24,00    :    169  10    :  :     100 

24)169  10 

£7    1     S  rate  per  cent. 

A  a 
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EXERCISES. 

1.  SoppoM  tlH«e  merehaniB,  A,  B,  and  C,  haye  charlerad  a 
sbip,  to  coDTey  go#d8  from  London  to  Hamburgh,  and  thai  A 
pat  goodg  on  board  to  the  value  of  £600,  B  to  the  valoe  of 
jgSOO,  and  Clothe  valoeaf  £160;  th«  ship  oeta  aground,  and 
the  captain,  in  order  to  lighten  Iwr,  i«  luJer  the  necessitj 
of  throwing  40  casks  of  copperas  overboard,  the  property  of  C. 
Required  the  proportion  of  ttie  Ion  to  be  borne  by  the  dtf~ 
interests  bawd  to 


do 
th 


H.  The  ship  Enleavonr,  on  a  voyage  ihim  Kingston  to  Lon- 
on,  aoi^ed  uie  foMowing  damages ;  nasto,  cabtea,  he  cat  away, 
lie  enpanse  ef  feplaeing  whieh  was  £i50 ;  an  andior  lost, 
which  cost  J^50 ;  ^pwicbeons  of  ram  thrown  overboard,  value 
jplOO ;  sundry  charges  of  pSotage,  &c.  .£50.  The  value  of  the 
ahip  was  £4000;  of  the  careo  per  aoeomit  sales,  £7000; 
gross  freight,  £1590 ;  portage  hiA,  £90.  Required  the  gene* 
ral  average  loss  per  cent,  and  how  much  of  it  the  owners  <Mf  the 
AipytiWfNwprieliiMf  tbegaoda,  and  the  miderwiiton^  mnat  pay 
Mape0liv4|r,  mdf  £9060  hamiig  been  loanred  on  acooant  dt 
Hie  ahip,  «Bd  £^^00  ra  tiw  oai^o  P 

S.  Inmnmoe  was  made  on  80  hhds.  daved  angara,  on  bsawl 
^  Vrow  Maltha,  froii  tbe  iaiand  of  St  Thomas  to  HambuEgli^ 
vidned  In  the  pahcy  «t  £iOper  hhd.  In  the  ooarae  of  Hm 
¥iiyafre>  tka  aaa-w«tor  got  in,  and,  when  the  ship  arrived  at 
WaHWiin^,  It  aHicnmfl  that  ev«ry  hbd.  «f  sugar  waa  damagad. 
The  dsnmgn  the  aagara  had  aaatamod  made  it  aeceaaary  to  aeV 
them  immediately,  and  they  were  accordingly  sold  for  £W.  Us. 
8d.  per  hbd.;  wliereas,  had  they  been  sound,  Ihey  nwild  at  that 
time  have  broaght,  at  Hamburgh,  £2S.  7a«  -Td.  per  Mid.  How 
much  in  aU,  and  per  cent,  did  the  proprietor  of  the  sugar  reco- 
ver from  the  underwriters  ? 


PARTICULAR  .AVERAGE. 

It  has  been  remarked,  at  page  343,  that  by  particular  average 
is  understood,  the  -damage  waich  iparticular  goods  receive,  or  the 
injury  which  tha  ship  «ustams,'mm  anv  taaae  that  4oea  not  re* 
late  to  the  benefit  or  preiMrvilioci  of  the  whole.  As  when  a 
ahip  loses  a  mast,  or  any  put  of  Jier  rigging,  by  streaa  of  weather, 
or  when  goods  ^^  damaged  by  aacident 
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The  rule  fcr  the  adjostmeDt  of  particiiler  averaffe  kMMee  in, 
that  the  imderwiitera  fiay  Hkp  dilbraiee  pf  prime  v3ue  between 
the  damped  goods  and  the  s(nmd. 


CASS  L 

T9  nVJa   raE   AlCOyNT  of  a  FAIITK4CUX.4E  ATSBAGS   17^011 


As  the  estimated  valtte  of  the  goods^  when  soand,  is  to  the 
whole  loas,  ao  is  the  prime  cost,  ar  value  mentioaed  in  the  policy^ 
to  Hie  ftnaiiDt  of  ib  loss  which  the  mvlerwritera  hare  to  make 
g^ood. 


EXARfPLE  I. 

Sappose  M  hhds.  of  sii^r  to  be  shipped  at  Ja^pwca  for  Ltrer- 
pool,  and  that  the  cost,  per  invoice,  is  £1500,  or  £lO  each,  and 
that  the  whole  is  insmd  at  tbatprMe;  hv^  m  arrival  iVtiirer- 
pool,  are  fooad  damaged  by  salt  water,  so  that  they  only  prodnee 
^400,  or  ^  each  hhd.  but  woald  have  produced  £^O0,  or  £19 
per  hhd.  Kad  they  arrived  undamaged.  ReqoiMtd  the  lees  per 
cent  which  the  underwriters  have  to  suatain*. 

jg660t 
400 

£600    :     SOO    :  :j^lOO         £    s.    d. 
9     :         1     :  :     100    :    33    0    8 

If  there  is  a  return  for  convoy  stipulated  kr,  the  average  loss 
nuast  first  be  deducted. 

In  the  following  example,  the  return  is  required  upon  the 
whole  property  insured ;  out  it  may  sometimes  be  required  to 
find  the  return  upon  the  sonnd  and  damaged  parts  aeparateiy. 


*  I A  tkii  exsBiple  it  it  atfC  acsssiary  to  stale  %h€ff9mmm, 

t  The  valvt  jof  tlif  propevtf  apoa  i^liich  tht  rstara  is  te  be  lasde. 
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EXAMPLE  II. 

Suppose  40  hogsheads  of  sugar,  valued  at  ^15  per  hhd., 
were  insured,  from  Kingston  to  iiondon,  at  8  guineas 'per  ocat, 
to  return  J§5.  per  cent,  for  convoy  and  arrival ;  the  whole  ar- 
rived, hut  8  hnds.  were  so  much  damaged  as  to  sell  for  £9. 
per  hhd.;  whereas,  had  they  arrived  safe,  they  would  have  sold 
for  £90.  per  hhd.  Required  the  amount  of  the  return  of  premiuui, 
fer  convoy  and  arrival;  and  the  amount  of  the  particular  average. 

8hhds.at  £20  is  £160  would  have  sold  for>  if  sound 
8  ditto  at       9  is       73  price  sold  for 

then,  £160  :  ^^88  less  ::  (8x15)  =£190 
or,  4  :      88  : :  3  :    i^66  aver,  loss 


TO  FIND  THE  RETURN  FOR  CONVOY,  &C. 

40  hhds.  at  £15.  per  hhd.  is £600 

Average  loss  ..•..••• 66 

Sum  on  which  the  return  must  he  made,  £^^ 

therefore,  .£534 

5  return  per  cent 

£26,70  =s  ^96  14  amount  of  return 

66    0  average  loss 

£99  14  amount  to  be  recovered  from 
'  '  >  underwriters. 

^       we  s.         £ 

600    :    99  14    ::     100         £    s. 

6    :    99  14     :  :         1    :     15    9  rate  per  cent*. 


*  Though  the  mode  of  adjuttmeotheregiTea  (and  now  in  geDeral  ase) 
has  a  nffercfDce  lo  the  market  price,  il  it  perfectly  understood  that  the 
underwriter  has  no  concern  with  the  fluclnation  of  the  markets;  aad, 
therefore,  whether  they  be  high  or  low,  it  is  of  no  importance  to  him ; 
for,  as  r^rd  Manalield  said,  *Hhe  market  is  only  uced  as  scales  to  wei|(h 
the  extent  of  the  damage.^V  The  comparison  between  the  price  of  Ike 
sound  and  damaged  goods  is  instituted » only  to  ascertain  the  qmamtum 
of  the  damage  which  the  goods  have  sustained^  or  the  rdaUve  deprc- 
cjstioa. 
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If  the  rctnni  of  premimn,  opoo  the  33  hhdi.  of  ioand  iiigar, 
had  been  to  be  settled  for  separately,  the  amount  to  be  reeoverad 
from  the  underwritere  would  have  been  the  same;  but  the  irork 
iroold  have  stood  thus : 


82  hhds.  at  ^15.  per  hhd.  is  £iQO ; 
and  £480,  at  5  per  cent,  is    «£24.  amountof retom 

on  32  hhds. 

8  hhds.  at  £15.  per  hhd.  is    £120 

Average  loss 66 

Sum  on  which  the  return  on  8  hhds.  is    ■ 

to  be  calculated,    •  •  • £54  • 


£54.  at  £5.  per  cent.  is. .  £2  H  amount  of  return 
Average  loss    ...«• 66    0 

Return  on  8  hhds.  and  average  loss    68  14 
Return  on  32  hhds 24    0 

Amount  to  be  recovered <£92  14  as  before. 


The  rate  per  cent,  of  each  return,  might  also  have  been  found> 
but  is  purposely  omitted,  as  an  exercise  for  the  student. 


CASE  II. 

TO  FIND  THE  AMOUNT  OF  A  PARTICULAR  AVERAOB  LOSS, 
UPON  PROPERTY  INSURED,  ON  AN  OPEN  POLICY,  WHEN 
THERE  IS  A  RETURN  FOR  CONVOY  AND  ARRIVAL. 


RULE. 

As  the  selling  price  of  the  property,  when  sound,  is  to  the 
whde  loss,  so  is  the  value  insured  to  the  average  loss;  which 
deduct  from  the  sum  insured,  and  the  remainder  is  the  sum  upon 
which  the  return  is  to  be  made.  Compute  the  return,  and  add  it 
to  the  average  loss,  and  the  sum  is  tne  amount  to  Y>e  recovered 
from  the  underwriters. 


950  aVKRAOES. 

EXAMPLE. 

An  inniraiice  iras  effected  upon  £9M9,  0it  rA^  «f  a 
cargo  of  flax,  from  Riga  to  Hull,  at  5  guineas  per  oent,  to  retan 
jM,  10s.  if  the  ▼essei  sailed  with  coDvoy  and  airiyed,  wUek 
was  the  case ;  but  the  flax  heing  damaged,  sold  only  for  j?335&; 
%HMi««s>  if  it  had  arrived  sound,  H  woold  hate  soM  for  £94M. 
Bie^aktei  tlie  amount  of  the  particular  average  loss,  the  letam 
of  premium,  for  convoy  and  arrival;  the  whole  amount  to  bs 
recovered  fix>m  the  underwriters;  and  the  rate  per  cent. 

TO  FIND  Tfife  AYSRAGB  1009. 

Vahe,  if  sound,  £^400 
sold  for  2350 

£9400  :  whole  toss  J^150  : :  JBMOO  amU  insa« 

or,      94  :  £U&0  ::  SO 

SO 

34)34500 

II        f     I         I    MM*—— 


£1014  14    3  average  loss 


TO  Fiirx>  tnt  ftETOnir  oJ^  putBCictt,  &c. 

^3000  amount  insured 

1015  average  loss,  to  the  nearest  pound 

J^1985  amount  upon  which  the  return  must  be  made 
9^  tetim  per  cent 


■    I  Ml 


MTO 
9925 

£   s.    d. 


jg49.625=      49  12    6  amount  of  return 
1014  14    3  average  loss 


mm 


£1064    6    9  amottht  to  he  Movsred  tarn 
1  Qtiderwriteis. 


*  -  tnl 


*  In  thii  example  the  whole  cost  of  the  iaMiMse  It  not  tt^nittd, 
and  ■•  to  BMuiy  esamplet  of  doing  tkk  have  almufy  been  fivco,  it  if 
onittad. 
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TO  FIV 9  THS  lUTB  VBE  0£MT  Ta  >S  lBfi0TBU». 

90,00    :    1064    6    9    :  :    IjOO 
9,0)106»4    6    9 

j^  35    9    6  per  eeDt 
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ExcHANOB  is  the  paying  or  receiving  of  tbe  money  of  one 
country  for  its  equivalent  in  the  money  of  another^  by  means  of 
a  written  Instrument  termed  a  biil  of  exchange. 

The  monies  by  whieh  exchange  is  regolated,  and  in  which 
accounts  are  kept»  are  g^eturally  the  ioiik;  but^  in  many  places 


In  eemmereial  transactions  with  foreign  countries,  a  fcnowM^ 
of  Exciianges  is  of  the  greatest  importance ;  for,  without  uia 
knowledge,  it  would  be  impossible  to  compare  the  piiees  of  goodp^ 
in  foreign  markets,  with  each  other;  to  judge  of  the  most  pie- 
fitaUe  mode  of  drawing  or  remitting  money^  or  to  export  or  im- 
port goods  with  the  least  prolbability  of  advantage. 

The  Par  of  Excha$^e  is  the  intrinsic  value  of  the  monor  of 
one  country,  compared  with  that  of  another  countirv,  which  is 
estimated  by  the  weighi  and  puriii^  of  the  gold  or  silver,  which 
^ley  respectively  contain. 

The  Course  of  Exchange  is  the  current  value  allowed  for  the 
money  of  one  country,  when  reduced  to  the  money  of  another 
country.  This  rate  or  price  is  seldom  at  par,  but  fluctuates, 
according  to  cireumstanees,  like  the  prices  of  every  other  article 
of  trade. 

If  the  demand  for  bills  of  exchange^  on  any  place,  exceed  the 
supply,  this  circumstance  generally  has  the  effect  of  rendering 


">">i 


•  That  ht  liavisg  do  ifcal  cois  cocrt sposdisf  to  thcai  is  vslac. 


36%  FOREIGN  EXCHANGES. 

the  coone  of  exchange  more  CsLVourable  to  that  place,  and  tfice 
versa;  this  demand  and  supply  must  arise  from  the  extent  of 
the  money  transactions  between  the  respective  countries,  which 
again  are  produced  by  the  exportation  or  importation  of  goods^ 
subsidies,  the  payment  of  armies,  the  wants  of  trayeUerSj  inter- 
est on  foreign  money,  vested  in  the  public  funds,  &c. 

Although  these  circumstances  must  have  considerable  infla- 
ence  on  the  course  of  exchange,  between  two  countries,  yet 
they  do  not  wholly  regulate  it ;  jfor  the  drafts  or  remittances, 
from  one  place  or  country  to  another,  are  frequently  negociated 
through  the  medium  of  other  countries ;  for  example,  the  amount 
of  goods,  sent  (rqm  America  to  the  Continent  of  Europe,  is  often 
paid  for  by  bills  on  Loudon  ;  and  goods  imported  into  England, 
from  the  shores  of  the  Baltic,  are  generall  v  paid  through  the 
medium  of  Hamburgh  or  Amsterdam ;  therefore,  this  circuitous 
mode  of  making  payments  must  also  have  considerable  effect 
on  the  course  of  exchange. 

Sometimes  the  value  of  the  coins  of  a  country  is  altered,  by 
the  order  of  its  government,  while  it  retains  the  same  nominal 
value.  As  this  changes  the  par,  it  must  also  alter  the  course 
of  exchange  with  other  countries,  in  which  the  coins  remain  un- 
altered. 

The  course  of  exchange  also  differs,  according  to  the  time  at 
which  a  bill  of  exhange  is  payable:  those  at  a  short  date  being 
more  valuable  than  those  at  a  distant  date;  not  only  by  the  in- 
terest,  for  the  difference  of  time,  but  also  on  account  of  the  as- 
•  snrance  it  affords,  against  risk,  for  the  time  the  bill  has  longer 
to  mn. 

The  course  of  exchange  is,  nevertheless,  confined,  by  parti- 
cular circumstances,  within  certain  limits.  When  this  differs 
much  from  the  true  value,  the  merchants,  to  whom  the  differ- 
ence is  unfavourable,  have  recourse  to  the  transportation  of  6ic/- 
lion,  and  even  specie,  instead  of  bills,  which  the  vigilance  of 
government  cannot  altogether  prevent,  although  laws  are  often 
made  to  prohibit  the  exportation  of  specie. 

When  the  rate  of  exchange  is  given  between  two  places,  one 
of  the  places  always  gives  a  certain  fixed  price,  to  receive  an 
uncertain  one.  Thus,  England  gives  a  certain  fixed  sum,  (a 
Pound  sterling),  for  an  uncertain  variable  price  of  the  money  of 
Holland,  France,  &c.;  and,  sometimes,  England  gives  an  uncer- 
tain, or  variable  price,  (so  many  Pence,)  for  a  certain  fixed  sum 
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of  the  money  of  other  countries ;  as  for  the  Piastre  of  Spain^  the 
Mihree  of  Portagal^  &c. 

The  lower  the  course  of  exchange  runs  between  two  coun- 
tries, the  more  &vourable  it  is  considered  to  be  to  the  place  or 
people  in  whose  money  it  is  reckoned;  and  vice  versa.     Thus, 
if  the  course  of  exchange,  between  London  and  Amsterdam,  be 
at  9  guilders,  per  pound  sterling,  it  is  evident  that  it  would  re 
quire  more  sterling  money  to  pay  a  debt  due  iu  Amsterdam,  and 
fewer  guilders  to  discharge  a  debt  due  in  London,  than  when 
the  exchange  was  at  11  guilders,  per  pound  sterling.     The 
Amsterdam  merchant  having  to  procure  pounds  sterling,  to  re- 
mit to  London,  buys  them  at  a  less  price,  when  the  exchange  is 
low,  than  when  it  is  high ;  but  the  Loudon  merchant,  having  to 
sell  pounds  sterUng,  (or  to  purchase  guilders),  will  receive  fewer 
of  these,  than  when  the  course  of  exchange  is  higher ;  in  this 
case  the  exchange  is  evidently  in  ^vour  of  xAmsterdam;  but  the 
contrary  of  this  would  have  been  the  case,  if  the  course  of  ex- 
change had  been  high. 

Usance  is  the  usual  time  at  which  bills  are  drawn,  between 
certain  places;  such  as  one,  two,  or  fAree  months  after  date ; 
and  double,  or  half-usance,  means  double  or  half  of  the  usual 
time.  If  the  usance  be  one  month,  15  days  are  allowed  for  half 
usance. 

Days  of  Grace  are  a  certain  number  of  days  granted,  after 
the  term,  mentioned  in  the  bill,  is  expired  :  the  number  of  these 
days  are  different,  at  different  places.  In  England,  3  days  of 
grace  are  allowed;  at  Hamburgh,  12 ;  and  at  Madrid,  14;  see 
page  356.  Bills  at  sight,  however,  must  be  paid  when  presented. 


ENGLAND. 

In  England,  accounts  are  kept  in  pounds,  shillings,  pence,  and 
farthings;  but  the  pound  is  imaginary,  there  being  no  current 
coin  of  the  country  of  the  value  of  one  pound''^. 


The  principal  coins  of  this  kingdom  are  the  following: 

«.    (/. 
The  Guinea  =         21     0  value. 

Of  Gold    -?  —  Half  ditto       =         10    6 

'hird  ditto      w=.  7    0 


c  The  Gi 
]  -  H- 

i  —  Tl 


*  Previous  to  the  coioage  of  1817. 


A 
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».   d. 
ThaCirovB  a  SO 

—  Half  ditto       s  S    C 

SluUing  s  0  19 

xs  0    6 


<  The  Penny  a  4  FartUi^* 

or  Ceppcr  S   —  Half  s  S  Farthinga. 

V  -—  Fourth  s  1  Farthiiig. 

Gold  and  aiWer  are  weighed  by  the  pound  Troj.  (See  the 
Table,  page  161.) 

Itt  every  well  regnlated  eouiitry,  there  is  a  atandard  fixed  by 
law  for  llie  degree  of  pmitf  or  fiMaeaa  of  ita  coiiia;  that '»,  the 
propoition  between  the  quantity  of  pore  apetal  aad  aUoy>  ia  pre- 
ciady  fixed. 

The  fineness  of  gold  is  ^^erally  expressed  in  carats.  Thus 
Ae  whole  weight  ^any  pieoe  of  gold  is  soppoaed  to  be  divided 
into  M  equal  parta,  called  carats,  and  each  carat  into  4  graina. 
As  the  imaginaiy  unit  of  reference  may  be  any  weight  whStcTcr, 

■•       bave  BO  spociic  weight. 


The  standard  for  gold  coin  in  Britain,  is  93  carats  of  pure 
gold  and  9  of  alloy;  hence  the  staadaid  ^Id  of  this  country  is 
wM  to  be  99  carats  fine,  one  ounce  of  which  is  worth  S  pounds^ 
17  shillings,  and  1(X).  penoe  sterling. 


The  imaginary  vnit,  in  aaaaying  silTcr^  ia  divided  into  19 
ounces,  aad  the  ounce  into  90  dwt. 

Standard  silver  consists  of  1 1  oz.  9  dwt.  of  pure  silver  and  18 
dwts.  of  alloy,  and  is  worth  5  ahHlinga  and  9  pence  sterlings 
per  ounce. 

The  coinage  of  gold  and  stiver  is  r^gninted  aa  fellowa: 

One  pound  of  standard  gold,  troy  weighty  is  coined  into  44J- 
guineas;  and  a  pound  of  standard  silvw  ia.  coined  into  19f 
«owns«  or  69  shiUinga. 

From  these  regulations,  it  appears  that  the  guinea  weighs 
&  dwts.  941  grs.  and  contains  llBj4  grains  of  fine  gold :  Uiat 
the  crown  weighs  464^  grs.  and  contains  ^SSKgrains  of  fine 
r>  and  the  inferior  ^oins  in  proportion. 
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ThefropMMn  h«ti»MitltonikM«f  steMbtd  goM  anil  slaa- 
dttrd  diver  in  EngUoi,  k  mi  15^  to  1. 

Tka  elrargM  of  ooiiiw«  wm  dcifrmyeil  bv  goTemraciit:  th«r#- 
fere,  tiiose  woo  took  bulBon  of  the  standftrd  required,  to  the  iiiinty 
recetfed  in  eiuihangv  ibr  musk  omce,  £H.  I7s.  lO^^i.  in  gold 
coin,  M  nearly  as  the  snm  would  admit;  and  in  exchange  for  an 
oonee  nf  standard  silver*  5  shillings  in  silver  and  3  pence  in 
copper  coin:  in  fii^,  if  the  first  of  those  snMs  eoald  have  been 
paM  exactly  in^goid  and  the  last  in  silver,  each  would  have  ex* 
actly  weighed  an  ounce  of  standard  metal*. 

These  were  the  regulatioas  respecting  the  weight  and  fin«> 
ness  of  the  coins  of  this  country,  previous  to  the  coinage  of  1817 ; 
but,  as  that  coinage  diflisn  from  former  coinages,  it  may  be  use- 
fotl  to  explain  t^e  principle  by  which  that  coinage  was  regukted. 

COINAGE  OF  1817. 

!  Half  Sovereign  s     10  Shillings 

Sovereign  =     SO  shillings  or  ^1. 

Double  Sovereign  =    40  shillings  or  £2, 

&  Sovereign  piece  s  100  shillings  or  £S^ 

The  silver  coins  have  the  same  names  as  in  former  coinages. 

Gold  is  considered  the  standard  metal,  and  there  is  no  altera»- 
tion,  either  in  weight  or  fineness,  from  former  coinagesf.  The 
sovereign,  or  90s.  piece,  behig  |^  parts  of  the  weight  and  value 
of  a  guinea,  and  the  other  pieces  in  the  same  proportion. 

The  real  weight  of  the  sovereign  is  5  dwt.  3.974  grs.;  and 
934  sovereigns  and  a  hat/ sovereign  weigh  exaeUy  dOlbs.  troy. 

OS!,  dwt,  grs. 

The  weight  of  the  half  sovereign  is 0       2     1 3.637 

The  weight  of  the  double  sovereign  is     . .  • .    0  10      6!548 
The  weight  of  the  5  sovereign  piece  is    .*,.    1       &    16.870 


•  Thi»  it  not  tb^  caw  in  other  coaDlriei,  for  there  ii  an  altowauce 
made  for  the  lUiibility  of  workmanship  ^  and  in  some  foreign  Minte, 
thie  it  a  tonrce  of  nnotamettt,  for  the  gome  iii  men  It  Mtne  coins  at  a  ritie 
above  their  intrinsic  value  ^  and  the  profit  thus  made  it  called  Seisnior- 
aje.  • 

t  See  page  354. 


^6 
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The  iilTer  ooiAb  are  also  of  tiie  0U  9iamdard  JUune9r,  of 
11  oz.  2  dwt.  of  pure  silver  to  18  dwt.  of  alloy ;  and  one  pound 
troy,  of  this  standard,  is  now  coined  into  66  shillings,  instead 
4^  63  shillings,  as  was  formerly  the  case.    (See  page  354.) 

One  shUiing  of  this  cotnagje  therefore  weighs    S  1 5^ 

The  sixpence • 1  19^ 

The  crown ; 18  4A 

All  the  other  pieces  are  in  the  same  {Nroportion. 

This  change,  in  the  weight  of  our  silver  currency,  has  been 
made  with  a  view  to  keep  it  in  circulation  at  home,  and  also  to 
prevent  our  monies  from  being  melted  down,  as  heretofore,  by 
thus  returning  to  the  old  principle  of  Seigniorage. 

The  Cou  as  B  OF  Exoh  a  ngb  between  London  and  the  principal 
trading  towns  in  Europe,  is  exhibited  in  the  following  table;  ex- 
tracted from  Lloyd's  List  for  the  3d  of  December,  1S16;  and 
also  the  Par,  Usance,  and  Days  of  Grace. 


Coane  of  Exchmngr  between 
London  and 


Par. 


Umdcc. 


0 

6 

5 

8 

(J 

5 

lU 

II 

50 


Amsterdam   B.s  U.  40 

Ditto  at  sight  39 

Amaterdam  C  F.  12 

Ditto  at  aight  19 

Rotterdam 13  U.  13 

Antwerp    13 

Hamburgh si  U.  36 

Altona 8iU.  36 

Paria,  j  day's  sight ss 

Ditto 8  U.  ss  70 

Boardeaox 35  70 

Frankfort  on  Main  Ex.  M.  158 

Madrid  effectivef  35 

Cadiz  effective  34} 

Bilboa  • 35 

SefilJe    34 

Gibraltar 31 

Leghorn    46I 

CFeooa    43} 

Venice  27 

Malta    46 

Napica  a7i 

Palermo peros.  114 

Lisbon  55| 

Oporto 551 

RioJaniero  58| 

Dnbliu    io| 

Cork lol 


36    7 

1  i  cur. 
10  16 
35  cur* 

34  75 

145 

^>$nmc 

— r  '• 

~  \  Mad. 

54 

48 

about  50 

49 

190 

Ssme  as  Lisb 


I  mdt 

I  mdt 
i  mdt 
1  mdt 
1  mdt 

30  dt 

90  dt 

14  dt 
9  mdt 


3  mdt 
3  mdt 
3  mdt 

a  mdt 
3  mdt 
30  dt 


t 


i 


Da^a  of 
Grace. 


6 

6 

19 

18 

10 
10 

14 
6 

14 
14 


none  fixed 
30 
6 


3 

6 

3 
3 


*  There  can  be  no  fixed  par  with  Banco,  because  the  agio  is  liuctoating. 
t  In  drawing  bills  of  exchange  upon  Spain,  thia  word  ia  now  used  is- 
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By  the  preceding  table,  it  appears,  that  the  coarse  <A  exchang* 
OD  the  above  day,  (3d  Dec.)  between  London  and  Amster- 
dam, was  above  par;  for  Amsterdam  gives  London  398.  6d. 
Flemish,  for  ^1  sterling,  and  the  per  is  only  368.  8  gr.  FlemislL 

Between  London  and  Madrid,  it  appears,  that  the  exchange 
is  below  par;  for  London  gives  only  35  pence  ibr  1  dollar,  and 
the  par  is  39  pence  per  dollar;  therefore,  in  both  cases,  the  ex- 
change is  fonnd  to  be  favoorable  to  London;  bnt  in  all  compu- 
taUims  of  this  kind,  interest  should  be  allowed  for  the  tune 
which  the  bills  have  to  run. 


HOLLAND. 

In  Holland,  there  are  two  kinds  of  money ;  current  mone^f 
and  bank  money,  commonly  called  Banco.  Bank  money  is 
generally  better  than  the  same  nominal  sum  of  cuirent  money, 
.and  bears  a  premium  of  from  2  to  5  per  cent.  This  premium,  or 
difference  between  currency  and  banco,  is  called  Agio,  and  is 
at  present  about  2  per  cent.  At  Amsterdam,  many  of  the  lead- 
ing transactions  in  trade,  as  well  as  foreign  exchanges,  are  trans- 
acted in  bank  money ;  but  accounts  are  kept  both  in  current 
money  and  bank  money. 

Current  money  is  the  real  coin  which  circulates  in  the  country. 

Bank  money  Is  imaginary,  being  the  property  whivh  a  per- 
son possesses  in  the  bank. 

The  Bank  of  Amsterdam  was  established  in  1 609,  by  autho- 
rity of  government,  and  under  the  guarantee  of  the  city.  This 
bank  received  foreign  coin,  as  well  as  ilie  worn  coin  of  the  conn- 


stead  of  Vales  Reality  otherwiM  they  may  be  ^id  in  this  paper^  whkb 
ifi  i^eoerally  at  a  ditcoont. 

To  the  greater  onmber  of  place*  maniioned  io  the  table,  Londoa 
givet  the  certain  price  {  €\)  for  an  uocertain,  and  to  others,  as  the 
towns  in  5pain  and  PortH({;al,  and  lome  otherf,  an  uncertain  (so  mtaaj 
pence^  for  a  certain  sum  of  the  money  of  these  places.  London  ex- 
chabges  with  several  other  places,  which  will  be  noticed  in  another 
part  of  this  work. 
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fray  the  eitfHiiioe  of  ooi«i«e,  m^  o^  n^u^mrj  ^ftm^  at 

dit  in  its  books. 

This  credit  wt«  c«Ued  bwk  money,  and,  as  H  npmeited 
iwMiey  exactly  according  ta  Aa  aU«dard  of  tiw  M«l,  wal^ 
imya  ef  the  same  real  value,  and  MrtnaswaUy  wortii  ■on  tea 
earrent  money,  in  oooseqnence  of  4to,  H  was,  at  the  aatte 
time  enacted,  that  all  bills  drawn  npon,«r  aegooatei  at,  An^- 
dam  of  the  value  of  600  guilders,  and  upwards,  should  be  paid 
in  bank  money,  which  took  away  all  uncertwnty  m  the  rdue  of 
those  bills*.  By  this  regulation,  every  merchant  was  obhged 
to  keep  an  account  with  the  bank,  in  order  to  pay  his  foreign 
bills  of  exchange,  which  aceeasarilf  poduced  a  certau  demand 
for  bank  money. 

Besides  the  intriusic  supenority  and  the  additional  value 
which  that  demand  necessarily  gave  bank  nwrney  over  current 
moneys  it  had  some  other  advante^es.— It  was  secure  from  fire, 
it>bbery,  and  otfier  accidenU;  the  city  of  Amsterdam  was  re- 
jmonsiMe  for  it;  the  law  piohibited  all  arrests,  whether  direct 
*  ji  indirect,  upon  sums  lodged  ia  the  bank;  aad  the  confidence 
which  the  public  had,  that  the  deposits^  represented  by  the  re- 
ceipts, in  the  hands  of  the  different  proprietors,  actually  existed, 
in  real  specie,  in  the  coffers  of  the  bank,  and  could  be  realised, 
■honld  any  eKtraordinary  event  occasion  the  dissolution  of  the 
esteblishment. 

In  consequence  of  these  advantages,  baak  money  seems  to 
have  borne  an  agio  from  its  commencement;  and  it  was  gene- 
jaRy  beMeved,  that  til  the  money,  originally  deposited  in  the 
bank  was  allowed  to  remain  there,  because  no  person  tiiou|gbt 
profter  to  demand  payment  of  a  debt,  which  oould  be  sold,  at  any 
time,  for  a  consideraSle  premium.  For,  in  withdrawing  it  from 
the  baak,  it  <M>nl^  be  of  no  more  valne  than  an  equal  sum  of  cur- 
rent money;  but,  while  it  remained  in  the  coflfersofthebank, 
its  supeiiorily  was  kvown  and  ackaoi4edged,  and  codd,  aft  any 
time,  be  paid  away  by  a  simple  transfer  without  lAie  trwiUe  «f 
counting,  or  the  risk  of  transporting  it  from  one  place  to  anctiier. 

Those  deposits  of  coin,  or  those  deposits  thai  the  bank  was 
bemd  to  restwe  m  coin,  constituted  the  origiMd  ea^tal  <rfAe 
bank,  or  the  whole  value  that  was  represented,  by  wt«t  is  calMl 

•  la  i643»  this  turn  vai  reduced  to  300  gnilden. 
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httk  tmmtf.  In  ntd^  to  feoiltMe  Ike  trade  ia  bUliMi,  the 
bank  ima»  fcr  auttiy  y«aiv»  in  ike  practice  of  pving  eredit,  in  itt 
Jbeokfl^  open  dcpotitd  dgold  and  #i/o^  boUion. 

This  credit  ifte  generally  dbeut  5  per  cent  belew  tke  aoit 
fdee  of  mcfa  bellioif •  Tke  kmk  granted,  at  the  wme  tioM^ 
wiiet  was  oiled  a  rtcipice^  or  reee^>t,  far  the  mine,  whieh  enii* 
tied  the  beerer,  or  the  pereen  who  made  the  depofiit,  to  take 
out  the  iMillion  tigain^  et  any  tine,  within  the  apnoe  of  six  mnlhe 
after  it  had  been.  dq»oeitedv  upon  transferrmg  to  the  bank  a 
^WMitity  of  bank  mooey,  e^md  in  valne  to  thai  for  which  ke  re- 
eeived  Credit,  in  the  bank  books,  at  the  time  the  deposit  «ae 
made;  and  upon  paying  cne-Jburik  per  oent»  for  the  keeping 
of  it,  if  the  deposit  was  iu  silvtr;  and  tme-hal/^T  cent»  if  it 
was  in  gM. 

The  bank  of  Ajusterdnm  wai^  for  nany  yeara,  the  great  wnn^ 
hoise  of  Enrope  for  bullion.  The  fiir  greater  part  of  the  bank 
meney,  or  of  tM  cmdils  opon  the  books  of  the  bank,  is  belieted 
to  iia?e  keen  created,  lor  these  many  years,  by  snch  deposits* 

The  person  who  made  a  depeeit  ef  knlliei,  ebtaiaed  both  a 
bank  credit  and  a  receipt:  with  the  former  he  paid  his  bills  ef 
exchange,  as  they  became  due ;  and  either  sold  or  kept  his  re* 
«e^  according  as  he  expected  Ike  price  ef  bnlUon  to  rise  oriidl. 
The  receipt  and  bank  credit  seldom  kept  long  together;  but  tibss 
was  of  very  iittlB  conse<|uenee. .  The  {Mrson  who  had  a  receipt, 
smd  who  wanted  to  take  out  bullion,  alwi^sitmndnlett^  of  bank 
aMaey  to  purchase,  at  the  ordinary  price;  andtne  pesson  who 
had  bank  money,  and  wanted  to  take  out  baUian^  always  fonnd 
jpeceipts  in  eqaal  abandance. 

The  bank  also  granted  vaeeipta  and  bank  eradite»  npan  depo* 
aits  of  carrent  coin  of  tke  country ;  but  these  wene  often  of  w> 
value,  and  woald  kring  no  price  in  Ihe  markoL  The  vcaeon  ef 
this  was,  the  bank  only  allowed  a  credit  of  5  per  cent,  below 
tke  carrent  vaiae,  fer  the  sum  -deposited  ;  and,  befove  it  could 
be  again  takea  out,  one-fourth  per  cent,  was  .teke  paid  for  kec^ 
ing  il;,  wkich  was  real  i^M  to  me  holder  of  the  neeeipt.  When, 
however^  the  agio  of  the  bank  lell  as  low  ae  S  per  «eut.  sach  ro- 
celpte  weie  «f  aome  value^  and  might  he  mA  at  a  amaU  pra* 
mium.  But  the  agio  of  the  bank  being  generally  about  5  per 
cent,  suck  receipts  were  frequently  allowed  to  expire,  or,  as  they 
•pressed  ^  to  Adl  inAo  tke  kaads  of  the  baak. 

• 

Ths  baak  of  Amslerdam  professed  to  lend  oat  no  part  of  what 
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m.  depo«ted  in  It;  krt,for  ewry  guilder,  for  jhich  it  gwe 

^t  in  ite  books,  to  keep  in  jU.  «P»«,*r"  S^^  n^ 
«riMer.  eitlier  in  coin  or  in  bnllion;  and,  at  Amrterdam,  no 
Mint  of  faith  was  better  estabUahed.  than  that  for  every  guilder. 
Sicttlated  a>  bank  money,  there  was  a  ««"«'P?»J'"«??''*»«;.'^ 
•old  or  silver,  to  be  found  in  the  treasury  of  the  bulk.  Ihe 
iL  of  the  State,  which  it  received  into  .to  repositoriee  woe 
ody  of  the  larger  kind;  as  ducatoons,  3-gujlder  P«««».  "jj  "*; 
ZLn;  and  each  of  these  was  received  only  at  the  »t««dfd 'J 
toico :  so  that  the  ducatoon  w«,  tak«>  onlv  «*  eOf^^*.; J** 
Huilder  piece,  at  57  stivers ;  the  specie  nxdollar.  at  50  stiv«s  , 
uS  the  iiirrent  rixdollar,  at  48  stivers;  which  was  4  or  5  per 
eent  below  the  current  value. 

Besides  the  above-mentioned  coins,  the  bank  received  sevaral 
other  foreign  coins,  at  a  sUted  price,  m  parcels  of  at  least  500 
«r  1000  pieces  each;  which,  when  ascertained  to  be  of  thedue 
weight,  were  put  into  bags,  in  presence  of  the  P"»pn^f. 
who  put  his  seal  upon  the  bags.  anJ  received  a  receipt  for  them , 
ia  consequence  ofwhich  he  could,  at  any  time,  take  back  the 
•ame  pieces,  upon  payine  the  charges  of  keeping,  'bich,  as  al- 
ready stated,  were  one-half  per  amt  for  gold,  and  one-fourth 


for  silver. 


• 

To  prerent  the  tricks  of  stock-jobbing,  in  raising  or  dcpjess- 
inc  tb€  agio,  by  the  bolders  of  receipts  and  the  owners  of  bank 
mSney,  a^r^ofution  was  adopted  by  the  bank  of  selling  baiA 
moneV,  mt  aU  times,  for  cnrrency,  at  5  per  cent  i^fto,  aiid  to 
buy  it  again  at  4  pei-  cent  agio.  In  consequence  i^this  reao- 
Intion,  the  proportion  between  the  market  price  of  hank  money 
and  currency  kept  very  near  to  the  proportion  between  their  in- 
trinsic values.  Before  this  resolution  was  adopted,  the  market 
price  of  bank  money  used  sometimes  to  rise  so  high  as  y  per 
cent  agio,  and  sometimes  to  sink  so  U>w  as  par,  according  as 
opposite  interests  happened  to  influence  the  maikel. 

In  order  to  support  the  belief,  which  so  generally  prevailed, 
that  all  the  specie  which  had  ever  been  deposited  m  the  bank 
stiU  remained  there,  it  was  reported  that  every  successive  set  <^ 
directors,  on  entering  npon  their  office,  examined  and  verihed 
the  existence  of  the  specie,  and  likewise  the  bullion,  oonsUtuUng 
the  funds  of  the  bank. 

When  the  domestic  political  troubles,  however,  raged  in  Hol- 
land, and  financial  difficulties  becan  to  prevail,  both  m  the  go- 
vernment of  the  city  of  Amsterdam  and  in  that  of  the  repubUc 
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at  large,  soapieions  were  very  generally  entertaioed,  that  ikt 
deposits  of  coin  had  not  been  preserved,  and  that  they  no  longer 
existed  to  the  original  extent.  The  aristocratical  nature  of  the 
government,  and  the  secrecy  in  which  all  the  transacUoos 
were  involved,  rendered  it  impossible  to  ascertain  the  truth  of 
these  reports  until  the  general  revolution,  occasioned  by  the  en- 
trance of  the  French  armies,  when  it  was  discovered  that  the 
greatest  part,  if  not  all,  of  the  specie  and  bullion  had  been  lent 
out  to  the  government  of  Amsterdam,  and  to  the  States  of  the 
province  of  Holland,  o:i  bonds,  bearing  interest.  The  merchants 
of  Amsterdam,  being  aware  of  the  discredit  which  this  discovery 
must  bring  upon  their  city,  determined  to  take  up  these  bonds, 
thereby  restoring  the  ori((inal  basis  on  which  the  bank  was 
founded;  while,  at  the  same  time,  a  privilege  was  obtained  of 
frequently  examining  the  afiairs  of  the  bank,  and  other  pre- 
cautions taken,  in  order  to  prevent  the  possibility  of  the  recur- 
rence of  a  similar  culpable  abuse.  Since  the  above  period,  the 
bank  has  regained  its  credit,  and  bank  money  still  continoes  to 
bear  an  agio  of  from  3  to  5  per  cent. 


EXCHANGES  WITH  AMSTERDAM. 

At  Amsterdam,  accounts  are  kept  in  guilders,  stivers,  and 
pennings***^  but  the  course  of  exchange,  with  London,  is  often 
stated  in  schillings  and  grotes  Flemish. 

16    Pennings  =  1  Stiver  =  2gr.  Flemish 

20    Stinvers  r=  1  Guilder  or  Florin  =  3|  Schil.  Flem. 

?i  Florins  =r  1  Rixdoliar  =  100  gr.  Flemish 

6    Florins  =s  1  Pound  Flemish 

Flemish  (  13  Grotes.  =     1  Schilling 

Money  c  30  Schillings       =     1  Pound 

In  Holland,  the  Flemish  denominations  of  money  are  much 
employed  in  stating  the  prices  of  many  of  the  leading  articles 
of  merchandise ;  as,  wine  and  spirits,  grain.  East  and  West 
India  produce,  drugs,  and  dye  stuffs  ;  and  also,  in  computing 
the  course  of  exchange,  with  many  other  commercial  towns; 
and  it  Is  higlily  probable  that  the  use  of  Flemish  money,  in 
computing  exchanges,  and  the  prices  of  some  of  the  leading 


*  This  coiu  i«  at  teldom  ased,  in  .iccooiits  in  Hollaodl,  as  farthtngt 
iu  England. 

nb 
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^  of  mercbandiae,  yns  introduced  from  FtaBdars,  in  con- 

seqaence  of  these  bnmcbes  of  trade  hvnng  been  originally 
carried  on  there,  and  tinbacqucntly  trantfemd  from  ^lenee  to 
Amsterdam^  wber«  the  acciwtomed  denominations  of  eoini*were 
adhered  to,  in  stating  those  prices. 

THE  OTHER  CURRENT  COINS  OF  HOLLAND  ARE  THE 

FOLLOWING  : 


Copper     \ 


SiWer 


Gold 


\ 


Duyt,  8  of  which 
Stiver 
Dubbeltje 
Sesthalf 
Schilling 
Rixdollar 
Half  ditto 
Quarter  ditto 
Zealand  Rixdollar 
■  half  ditto 

Suarter  do. 
ien 
'  Ducatoon 
Ryder 
Half  ditto 
Ducaat,  or  Ducat 


=  1     Stuiver,  or  Stiver 

=  8    DoytB 

=  2    Stivers 

=  54-  Stivers 

=.  6    Stivers 

=  50    Stivers 

=  S5    Stivers 

=  124.  Stivers 

=  52    Stivers 

=  26    Stivers 

s=  i3    Stivers 

=  3    Florins 

=  63    Stivers 

s  14    Florins 

=s  7     Florins 

s=  5^  Florins 


All  foreign  bills,  of  the  amount  of  300  florins,  or  above,  m 
paid,  at  Amsterdam,  in  banco,  which,  as  already  mentioned,  is 
generally  from  2  to  5  per  cent  better  than  the  same  nominal  sum 
of  currency,  and  tlie  diflference  is  termed  Agio. 

USANCE. 

The  Usance  in  Amst^dam  is,  for  London,  Paris,  Antwerp, 
and  Geneva,  one  month  after  date;  for  Gerviany  and  Switzer- 
land, 14  days  after  sight ;  for  Dantzic,«Konigsberg,  and  Riga, 
tme  month  after  sight;  for  Italy,  Spain,  and  Portugal,  lioa 
months  after  date. 


DAYS  OF  GRACE. 

Six  Days  of  Grace  are  allowed  for  the  payment  of  bills  of 
exdiange,  Sundays  and  holidays  included,  for  bills  drawn  in 
current  money ;  but  for  those  drawn  in  bank  money,  there  are 
commonly  no  days  of  grace  allowed. 
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COURSE  OF  EXCHANGE. 

Vneertah  Priees.  CeHnin  Meet. 

Loadoo        ree.  37  scbil.  Flcm.    for   £i  Stcrliaf. 

Idea     •       rec.  11   Florint  f^  ditto. 

Hamboj^h  rec.  S3  St  iv.  Banco   for      i  Rixdollar  of  8  mark  B. 
Dantsic       .  reo.         l  Poond  Flem.  for  37s  Grothen  correal. 

Paria  >  ,^  (Grot. Flem.  >  .         ^^ 

Boord...«$~*-  "i      B..00     r"'      »^'«"-- 

Geuera         rec.  90  Grotct  Flem.  for      1  Crown  carrent. 

Geooa  ree.  84  Grotea  Flem.  for      1  Ppxaa  of  5|  Lire  di  Batco. 

Idem  rec.  I06  FloriDi  cart,  for  180  Marks  Banco. 

Leghorn       rec.  89  Grotea  Flem.  for      1  Pezza  of  8  reaU. 

Onoto      I  ***•      **  Grotet  Flem,  for      i  Crueade  of  400  reea. 

Cadiz  &c  ("*•  98  Grotea  Flem.  for      1  Docat  of  exchange, 

^ettrabnrgh  rec.  54  Grotea  for      ]  Rnble. 

y'lenna  rec.  I8  StWersBancofor       l  Rixdollar  current. 

Venice  give*  96  Soldi  Piecoli  for      1  Florin  Banco. 

Frankfort     gives  139  Rixdoliars      for  loo  Rixdollars  current. 

Antwerp  g'trea  4}  per  cent  k  receirea  104}  Fiorina  for  100  Plor.  Banco. 
Agio  of  tbe  Bank,  4  per  cent,  or  100  Flor.  B.  =:  104  Fiorina  corrcnt. 


TO  REDUCB  BANCO  TO  CURRENCY  AND  THE  CONYERSS. 

As  100  :  (100-l-Agio)  : :      Baaco      :  Currency 
And -as 

(iOO^-Agio    :  100        : :  (CiureDcy  ^  Banco. 

EXAMPLE  I. 
Reduce  1635  Florins  Banco  to  currency^  agio^  3^  per  cent. 

100  :  I03i  ::  1635 

103^ 
—  flor.  stiv.pen. 

1677.8125  s  1677  16    4  current. 


EXAMPLE  11. 

Reduce  1677  florin3^  167  8tiv.,  current,  to  banco. 
103i  :  100  : :       1677  16| 
or  413    :  400  ::     1677.8125 

400 

413)671135.0000 

1625  florins  banco. 
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TO  REDUCE  ENQLISa  MONEY  INTO  DUTCH  MONET. 

RULE. 

As  ^l  Btertiog  is  to  the  giyen  sum  of  sterUng  numej,  so  is 
the  given  coarse  of  exchange  to  the  Dutch  money  reqoired. 

Dutch  money  may  be  reduced  to  English  by  reyersing  the 
aboTC  analogy. 

EXAMPLE  L 

How  many  florins  banco  in  £1000  sterling;  exchange  34s. 
8|gr.  Flemish^  per  j^l  sterling  ? 

METHOD  I. 


£1         :    <£1000  : :  d4s.  8;gr. 
m  34 


METHOD  IL 


gr.      90             34000  S.  gr. 

4=1          =           333  4  34  8|    =    S.  34.7083 

4=^    =     333  4  1000 

}=={     =      41  8  

■  34708.3333 

34708  4  Mnlt.T\=TV=       -^ 


6 


3,0)20825,0 


Florins  10413.50000 


10413  10  Flor.  Banco. 


METHOD  IlL 

s.    gr. 

34    Si- 
13 

416V 
1000 

1  florin  «  4,0d.)41650,0 


10413  10  florins,  as  before. 
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METHOD  IV. 

34s.a}gr.=  ^l.  148.  8i;gr. 

loco  at  £1  14  8> 
10s.  =5    i  o{^£  =^500 
4s.  =    i  of  ditto  =     200 
8gr.s    i  of  4b.     =      33    6    8 
igr.=  TTofSgr.  =        2    18 


mm 


c£1735    8    4  Flemish 
6 


10412  10  Florins. 

METHOD  V. 

34b.  8>gr.  =  S4s.  4|Bt. 

6 


2,0)20,8:}. 


FJorins  10  8^  =s  ^]. 

Then  1000  at  10  florins  S}b. 
10 

10000 
4k.  s  i^  of  a  florin  =  200 
48.  =:  t  of  ditto    =      200 

i  ::sz^0{4s.  =  12  10 

Florins  10412  10 

EXAMPLE  II. 

In  7000  florins  current,  how  much  sterling  money;  exchange 
35  schillings  Flemish,  Agio  3  per  cent.  P 

METHOD  I. 
35s. 

— —  Flor. 

Florins  10.5  70OO      : :  ^1 

Agio       103         :  100  :  : 

10815  }700000 


of647  4  llj. 
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METHOD  IL 
F  P  F 

lOB    :     160    ::    7o6o 

160 


103)700000 


gr. 

S5  F.  6796.1 165 
19  40 


42.0)27 184,46600 

■  £    B.    d. 

Florins  647.249=647     4  IH 


In  Example  1.,  <£1000  is  reduced  to  sohiUings  Flemisli,  by 
mulUplving  by  348.  and  taking  parts  for  Si  grotes,  which  are 
reduced  to  stivers  by  multiplying  by  6,  the  number  of  stircrs  in 
a  schillings  and  then  to  florins,  by  dividing  by  20,  the  number 
of  stivers  in  a  florin. 

The  2d  method,  by  decimals,  is  both  simple  and  easy. 

The  3d  method,  here  employed,  is  to  reduce  <£IO0O  to  grotes 
by  multiplying  by  the  grotes  in  34s.  8|  gr.,  and  then  to  reduce 
these  to  florins,  by  dividing  by  40,  the  namber  of  grotes  in  a 
florin.  In  this  instance  the  calculation  is  short,  by  this  method; 
but  this  is  not  always  the  case. 

By  method  4th  the  pounds  steriing  are  first  reduoed  to  pounds 
Flemish,  and  theii  to  florins,  by  muUiplying  by  6,  which  might 
have  been  done  previous  to  reducing  the  pounds  steriing  to 
poinds  Flemish. 

In  method  5th,  the  rate  of  exchange,  34s.  8^  gr.  Flemish,  is 
first  converted  iuto  florins;  the  poands  sterling  are  then  multi- 
plied by  the  florins,  and  proportional  parts  taken  for  the  stivers. 
Each  of  the  above  methods  has  its  advantages,  in  performmg 

Kcolar  examples,  which  the  attentive  student  will  discover, 
^     little  practice  and  attention. 

In  Example  11.,  method  Ist  (35s.  Flemish)  is  reduced  to 
florins^  by  multiplyittff  them  by  .3,  wfaieh  is  the  same  as  molt  - 
plying  by  6  and  dividing  by  20;  then  the  proportion  is  stated 
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Ibr  ImgittgthegfTeDiiaiiilMroflioiinBlopoiiiidsBteri^  but 
there  is  mukhn  ■teting,  io  ppsportioo,  Qeoesnry  fer  linDf;ii^ 
Gureiit  money  to  bank  oioiiey;  therefore,  these  two  proportioiw 
are  blesMled  together  and  performed  at  once ;  which  should  al- 
ways he  done,  when  it  is  practicable,  as  it  is  much  neater  and 
skorter  than  tbe  method  by  two  statinga,  which  ia  adopted  in 
method  2d. 


EXERCISES. 

1.  In  6735  florina  baneo»  how  many  current  guilders;  agio 
H  per  cent  P 

2.  In  4560  cvrent  florins,  how  many  goilders  baneo;  agio 
44^  per  cent  P 

3.  In  j£S40. 10a.  sterlinav  how  many  current  guilders ;  ex. 
96s.  4fd.,  agio  3j>  per  oentr 

4.  In  11940  ennent  gniMerSj  I^is.,  how  much  sterling;  ex. 
11  gniUers,  8  at,  agio  ^  per  cent  r 

5.  Reduce  <£586. 10s.  sterling, into Dutdb^  money;  ex.  at  10 
florins,  8  stivers,  per  poand  sterling. 

6.  How  much  English  money  in  4583  guilders,  1 3  stivers,  8 
penniags,  canrency  of  Holland;  ex.  35s.  lOgr.  Flemish,  per 
pound  sterling ;  agio  4f  per  cent. 

7.  A  merchant  in  Amsterdam  owes  «£1 704. 5s.  sterlizu;;  in 
London,  how  much  Dutch  money  is  neoeasary  to  pay  the  debt; 
ex.  10  florins,  6{  stivers,  per  pound  sterling. 

8.  When  flax  sells,  at  Amsterdam,  at  35  stivers  p^  head, 
reckoning  18  heads,  1  cwt,  what  is  the  prime  cost,  in  Lon- 
don, per  cwt.  allowing  4s.  per  cwt.  for  freight  and  charges;  ex. 
being  378. 5  gr.  per  pound  sterling. 

9.  A  merchant  in  London  having  shipped  a  parcel  of  coflee,  by 
order,  and  on  account  and  risk  of  a  house  at  Amsterdam,  amount- 
ing, as  per  invoice,  to  <£733.  2s.  8d.,  draws  for  this  sum,  at  2f 
usance,  on  his  correspondent  at  Amsterdam;  and  having  nego- 
ciated  his  draft,  in  London,  at  the  ex.  of  1 1  guilders,  8  stivers, 
per  pound  sterling,  what  sum,  in  guilders,  will  the  merchant  in 
Amsterdam  have  to  pay,  the  agio  being  at  3t  per  cent.P 
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10.  A  louse  in  London  baring  received  from  Anslerdam  a 
cargo  of  wheats  to  be  sold  on  account  of  tbe  shipper^  tbe  net 
proceeds  in  London  amonnted,  as  per  account  sales>  to  ^1333. 
7s.  5d. ;  witb  wbich  sum  a  bill  is  bougbt  on  Amsterdam^  at  the 
ex.  of  11  guilders,  9^  stivers^  per  pound  sterling,  and  remitted 
to  tbe  shipper :  bow  many  guilders  ought  the  latter  to  receive 
for  the  net  proceeds  of  his  wheats  the  agio  of  the  bank  beiag- 
d{  per  cent.P 

Note.  As  it  is  absolutely  necessary  to  be  acquainted  with 
tbe  monies  by  which  exchanges  are  regulated  between  different 
countries,  before  the  money  of  one  country  can  be  reduced  to 
its  equivalent,  in  that  of  another,  examples  oi  foreign  places 
witb  each  other,  will  be  given,  after  tables  of  tbe  monies  of  each, 
and  examples  with  London  have  been  exhibited. 


RABAT  AT  AMSTERDAM. 

Some  sorts  of  g^oods  are  sold  at  Amsterdam  with  a  Rabat, 
which  is  a  discount,  generally,  of  8  percent,per  annum,  for  prompt 
payment,  on  goods  which  were  formerly  sola  at  a  very  long  eredit. 

Thus,  15  months,  or  10  per  cent,  are  allowed  on  €krman, 
Prussian,  and  Polish  wool;  and  18  months,  or  12  per  ceat,  on 
brown  Muscovado  sugar,  potashes,  soda,  and  Italian  silks. 

Tweuty-one  months,  or  14  per  cent,  are  allowed  on  Spanish 
wool  and  lamb's  wool. 

Dutch  cloths  are  sold  with  4  per  cent  Rabat,  for  ready  mo- 
ney ;  or  at  9  months  credit,  without  Rabat. 

In  all  sales  of  goods,  except  these,  a  further  abatement  is 
made,  of  1  or  2  per  cent,  for  prompt  payment. 

At  Amsterdam  there  are  certain  allowances  made,  in  the 
sales  of  goods,  which  the  limits  of  this  volume  will  not  admit  of 
nientioning. 
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ROTTERDAM. 

At  Rotterdam,  acconnts  are  kept  in  guilders,  or  florins,  sti- 
▼ersj  &6.;  Curreiit  and  exchanges  are  also  transacted  in  cur- 
rency. 

The  Bank  of  Rotterdam  vas  erected  about  S5  years  after 
that  of  Amsterdam,  and  was  constituted  on  the  same  plan,  ex- 
cept that  it  receives  all  the  current  coins  of  the  province  of  Hol- 
land at  their  current  price;  ita  accounts  are,  therefore,  kept  in 
current  money.  Merchants  are,  however,  permitted  to  keep  two 
accounts  in  the  bank  books,  the  one  in  current  money  and  the 
other  in  Amsterdam  banco ;  but  they  must  allow  the  agio  which 
Amsterdam  banco  bears  agaiust  currency. 

Bills  drawn  on  Rotterdam  are,  however,  sometimes  made 

Eayable  in  Amsterdam  banco;  but,  when  this  is  the  case,  the 
older  then  receives  the  amount  in  currency,  with  an  allowance 
for  the  agio. 

The  other  current  coins, ^e  usances,  and  days  of  grace,  are 
the  same  as  at  Amsterdam. 


EXAMPLE  I. 

In  £800  sterling,  how  many  current  guilders;  exchange,  II 
florins,  12  sti?ers,  per  pound  sterling  ? 

£800 
11 

8800 

10st.  =  ^=  400 

2Bt.=i=    80 

9280  Florins 


EXAMPLE  IL 

In  5380  florins  current,  how  many  pounds  sterling;  exchange 
10  florins,  16  stivers  per  pound  sterling  P 
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flor.  10.8)5380.0  flonns 

£498  3  nearly 


EXERCISES. 

1.  In  ^500.  sterling,  how  iMBiy  cnrrent  guilders;  exchange 
11  guilders,  10  stivers  current,  per  poand  sterling  ? 

2.  In  *£480.  17b.  6d.  sterling,  how  many  current  guHders; 
ex^ange  at  12  guilders,  6  stivers  current,  per  pound  iterling? 

3.  1a  7800  current  guilders,  how  many  pounds  sterling ;  ex- 
change, 36s.  4  gr.  Flemish,  per  pound  sterling. 

4.  iu  6448  current  guilders,  how  many  poimds  sterling;  ex- 
change, 35e.  6  gr.  Flemish,  per  pound  sterlmg  ? 

5.  A  merchant  in  Rotterdam  ships  60  mats  of  flax,  by  order 
and  on  account  of  a  house  in  Newcastle,  and  draws  for  the 
amount  of  the  invoice,  8794  guilders,  3  stivers,  on  the  tetter's 
correspondent,  in  London,  the  exchange  being  1 1  guilders,  18 
stivers,  per  pound  sterling;  how  much  will  the  flax  cost  the 
NewcasUe  importer,  in  sterling  money,  exchisive  of  fright,  in* 
surance,  and  charges  P 


HAMBURGH. 

There  are  two  kinds  of  money  at  Hamburgh,  distinguished 
iate  bmico  and  currency,  as  at  Amsterdam'"^. 

~  I  I  »H|i— — M» II  II  I  ■  ■ 

*  Besides  banco  and  cnrrency,  there  are  two  other  kinds  of  noney 
pecaliar  to  Hambarf  h :  these  are, 

Specie,  or  old  fall  weight  coaatitiitMNi  rixdoUars,  reckoned  i  per  cent 
better  than  banco. 

Light  coin  is  composed  chiefly  of  foreign  coins,  which  are  estcefflcd 
alKKit  as  per  cent  worse  than  banco. 

HMnhurgh  money  was  formerly  diatiognished  by  tha  word  jCnAr,  from 
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BANK  OF  HAMBURGH. 

The  bank  of  Hamburgh  was  erected  in  1619.  It  formerly 
received  nothing  hot  the  Sid  specie  rixdollars  of  Germany^  which 
it  sUll  continues  to  receiTe,  according  to  a  certain  standard  of 
weight  and  fineness. 

Those  who  bring  to  the  bank  1000  specie  rixdollars,  receive 
credit  lor  1001. 

Since  the  year  1769,  the  bank  also  receives  silver  in  bars, 
which  most  be  15  loths,  12  grains,  or  H  fine. 

Those  who  deposit  such  bars  or  ingots,  are  credited  by  the 
amoDUt  in  the  bank  books,  at  the  rate  of  27  marcs,  10  schillings, 
banco,  for  each  marc  of  the  same  silver,  the  whole  of  which  is 
again  delivered  on  demand,  without  any  reference  to  the  time 
it  remained  in  the  bank,  upon  paying  37  marcs,  12  schillings, 
bancQ,  for  each  marc  of  registered  weight,  which  is  2  schillings 
per  marc  more  than  the  sum  advanced,  the  amount  of  the  de- 
ference being  applied  to  the  purpose  of  defraying  the  charges  of 
the  bank. 

The  smallest  sum  that  can  be  paid  in  or  transferred  at  the 
bank,  is  100  marcs. 

The  intrinsic  value  of  bank  money  is  23Vt  per  cent  better 
than  curreut  money,  which  is  composed  of  the  effective  coins  of 
Hamburgh ;  but  this  difference,  or  agio,  as  it  is  termed,  is  va- 
riable, being  sometimes  above  23Vt,  ^^^  ^^  other  times  below 
it. 

The  par  between  English  money  and  currency  is  43s.  Fle- 
mish, for  £1  sterling ;  but  there  can  be  no  permauent  par  with 
banco,  for  the  reason  just  stated ;  namely,  the  agio  being  va- 
riable, if  the  axio  be  2l),  i:l  sterling  is  equivalent  to  34s. 
ll|gr.;  bat,  by  the  estimate  of  merchauts,  the  par  is  from  348. 
7gr.  to  d4s.  lOgr.  varying  according  to  the  pnce  of  gold  and 
silver^  and  the  state  of  the  agio. 


the  toira  of  Lobeck,  the  place  where  coiaed ;  hot  merchants  now  use 
the  word  Hambro*  iottead  of  it,  hut  it  u  ttiil  retained  in  bookt  of  ex- 
lehtnipe. 
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RABAT, 

Some  kinds  of  merchandize^  when  sold  here  in  large  qoantitits, 
have  an  allowance  made  upon  them  of  7,  13^  or  16  nonUis  Ra- 
bat, reckoned  at  8  per  cent,  per  annum,  which  is  deducted  fron 
the  nominal  price,  when  the  buyer  pays  ready  money,  or  eyes 
within  4  weeks  of  the  day  of  sale. 

Refined  sugars,  EngHsk  and  Dtitch  cloths,  are  sold  with  7 
months  nibat,  or  4|  per  cent,  that  is,  4\  are  deducted  tnm  104), 
or  7  from  157. 

Cotton,  cinnamon,  cochineal,  indigo,  ginger,  nutmegs,  cloves, 
mace,  rice,  raw  sugars,  gall  nuts,  Russian  leather,  linen,  Italian 
silks,  Silesia  cloth,  Marseilles  soap,  almonds,  molasses,  shnmac, 
Turkish  yam,  &c.  are  sold  with  13  months  ra bat,  or,  8|  per 
cent,  that  is,  13  is  deducted  from  163. 

The  allowances  for  Tare  on  the  various  articles  of  merchaRdize 
are  fixed,  as  is  the  case  at  Amsterdam ;  bat  the  Units  of  this 
work  will  not  admit  of  exhibiting  a  table  of  these*. 

MONIES  OF  EXCHANGE. 

Accounts  are  kept  in  marcs,  schillings,  and  phennings,  both  in 
Banco  and  Currency,  and  by  some  in  Pounds,  Schillings,  and 
Grotes,  Flemish ;  but  Flemish  money  is  imaginary,  being  only 
used  in  Exchanges,  and  in  the  purchase  and  sale  of  a  few  arti- 
cles of  merchandize. 

Payments  are  made  in  Banco,  and  sometimes  in  Currency. 

HAMBRO'  BANCO  AND  CURRENCY. 

12  plienningsrrl  schilling      =  2  grotes  Flem. 

16  schillings  =1  marc  =33       ditto       =  2^  sh.  Flem. 

2  marcs       =1  dollar  of  ex.  =64        ditto       =5^  ditto 
S  marcs       =1  rixdollar      =96        ditto       =  8    ditto 


*  The  Ure  on  EogUth  raw  tof^ar,  in  khdt.  of  1 000 lb.  and  vndcr,  it 
so  per  cent.  Of  I5o0lb.  and  npirardii,  18  per  cent.  Eoflith  white 
sugar, in  hhdt.  of  isoolb.,  14  per  cent.  Coffee,  per  boll  of  300 lb  »  I4lb. 
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FLEMISH. 

ISGrotes  =         1  Schilling. 

20  Schillings       =         1  Pound. 

therefore, 
6  SchiUings  Hambro'  banco  =     1  Schilling  Flemish 
S  Marks  banco  r:  48  Schillings  Hambro'  banco. 


COURSE  OF  EXCHANGE. 

Vfuertttin  Prices.  Certain  Prieee. 

London  rec.       as    Scbillin|i;8  Flem.         for      i  Poand  sterling 

Amslerdsm  gi^es  34   Sliveit  banco  for     Q  Marci  banco 

Ditto  gives  103}  RixdoUars  cnrrent     for  too  RixdolUrs  basco 

Bourdeaux    rec.       95    Schillings  banco        for      3  Francs 

Copenhagen  gives  149    RixdoUars  for  100  RixdoUars  banco 

Cadis  rec.  90    Grotes  Fieni.  banco  for      1  Docateof exchange 

Gcoos  rec.       80    Grotes  Flem.  banco  for      1  Pezza 

Leghorn        rec.       86   Grotes  Flem.  banco  for     i  Pezza  of  8  reah 
Lisbon  rec.      43}  Grotes  Flen.  banco  for      1  Old  crnsade 

Madrid  rec.      91    Grotes  Fleon.  b<ihco  for     1  Dacate  of  ex. 

Oporto  rec.  43     Grotes  Flem.  banco  for      1  Old  crusade 

Paris  rec.  96    Schll.  Flem.  banco    for      3  Francs 

Tenice  g'^es     Q     Litres  for      1  Marc  banco 

Vienna  givesSlO    Florfns  Austrian  cur.  for  100  RixdoUars  banco 


USANCE. 

Th«  UsANCB  for  bills  drawn  from  England^  France^  and 
Hollaed,  is  1  month  after  date.  From  Italy,  Spain,  and  Portu- 
gal, is  2  months  after  date. 


DAYS  OF  GRACE. 

There  are  13  Days  of  Grace,  Sundays  and  holidays  inda- 
Hed ;  but  bills  due  on  Sunday,  or  any  holiday,  must  be  paid,  or 
protested,  the  day  before. 


TO  REDUCE  BANCO  INTO  CURRENCT  AND  TBS  CONVERSE. 


RULE. 

1.  As  100  is  to  100  plus  the  Agio,  so  is  the  giTen  sum  of 
Banco  to  its  equiralent  in  Currency. 


I  exchanp 
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METHOD  II. 

S.   gr.  Marcs. 
36    2    3280 
6        16  sch. 

«£    s.    4. 


METHOD  I. 

8.    gr.  marcs.  908 

36    2    3280  868 

3  8 


217>52480{241  16  lOJ 
434 


400 
108.5)    26240  217 

— —     £    u.    A.      

j£^K843ir24I  16  lOJ       183 
20 

3660 
217 

1490 
1302 

"188 
12 

2256 
2170 

86 

4 

344 
217 


127  R«m. 


EXAMPLE  IV. 

-  J'^ig^'J7s.6d.  how  many  marcs  banco,  &c.  exchaiifi««  S6s 
Sgr.  Flemish,  p«r  poand  sterling  ?  5  »       ■ 
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METHOD  I. 

S.    gr. 
36    3 
12 


435    0 

£  ^H 

2175 
870 
870 

97875 
1=     3801 


32 


H 


8 198255| 


1 12282  nearly 


Marcs    3070    8 


METHOD  II 

16s.: 
Sgr. 

=T7 

^^225  17 
:     180  14 
=     2  16 

6 
0 
6 

409    8 

n 

0 

8a. 

2863 
204    8 

3067     8 
=      30 

Marcs    3070    8  Buico 


METHOD  III. 


S. 

20 

or,    4 


marcs 
7.5 
1.5 


S.  gr. 

36.25 

1.5 

18125 
3625 


4)54.375 


Marcs  in  1  pound  =  13.59375 

225 


6796875 
2718750 
2718750 
1=  1189458 


M. 


s. 


MartsB  3070.48833=3070    8 
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EXERCISES. 

1.  In  5000  DMureft  banco,  how  midi  ilerling  money;  ex- 
duuige,  868. 1<^.  F&eniiA,  per  poyud  tterlmg  ? 

9.  In  8732  mares,  li  schiHingg  current,  how  many  pounds 
steriing;  exchange,  34s.  5gr.  Flemish,  per  pomid  sterl'uig,  agio 
90  per  cent  P 

3.  How  flBany  maies  banco  in  1950  girilders  current,  of  Hol- 
land, agio  4  per  cent;  exchange  33^.  stivers  per  dollar  of  Ham* 
bargh? 

4.  How  many  current  gwlden  of  H(41and  in  3640  marosr 
•arrent;  agio,  at  Hamburgh,  90  per  cent,  exchange  3Ss. 
Flemish;  agio,  in  Holland,  S^  per  centP 

5.  London  remitted  to  Hamburgh  ^8600,  when  the  coarse 
of  exefaanffe  was  35s.  5gr.  Flemish,  per  pound  sterling ;  what 
was  gained  or  lost,  by  drawing  for  the  same  sum,  when  the  ex*» 
change  was  at  33s.  4gr.  per  pound  P 

6.  London  drew  on  Hamburgh  for  3000  marcs,  when  the 
course  of  exchange  was  36s.  7gr.;  but,  when  the  bill  became 
due,  Lmdott  was  obliged  to  remit  at  33b,  4gr.  What  was  the 
difference,  in  favour  of  Hamburgh,  and  how  much  per  cent  P 

7.  A  merdiant  in  London  executes  an  order  lor  a  person  at 
Hamburgh,  amounting  to'£S7S.  48.  7d.;  what  will  the  goods 
eoet  in  Hamburgh,  indoding  S36  marcs,  48.  banco,  for  freight 
and  changes;  exchange  at  Sdn.  9gr.  Fkanish,  per  pound  ster« 
lingP 

8.  Twenty  hhds.  of  sugar  were'^sold  in  Hamburgh,  the  net 
proceeds  of  which  were  4563  marcs,  6s.  banco;  what  sum  ought 
tiie  pr(»rietor  to  receive,  in  Enghind,  the  course  of  exchange 

King  35s.  5gr.  Flemish,  per  pound  sterling  P 


9*  A  merchant  in  Hamburgh  having  shipped  a  quantity  of 
Ihree-crown  yam,  for  a  house  in  London,  amounting  to  9364 
marcs,  lis.  banco ;  how  much  sterling  money  ought  he  to  draw 
lor,  in  order  to  receive  payment,  exclrange  being  36s.  Igr.  Ple- 
Msh,  per  pound  sterling  P 

10.  A  ^Mtor  at  St.  Fetersburgh  ships  30  tons  of  hemp;  for 

Cc 


378  •  FOREIGN  EXCHANGES. 

< 

a  merchant  ia  Dundee,  and  draws  on  a  house  in  Hamborrh  for 
4674  marcs,  Os.  banco;  what  sum  mnst  the  honse  in  Hamburgh 
draw  for,  on  liOndon,  on  account  of  the  importer  in  Dundee,  in 
order  to  cover  the  same,  with  the  addition  of  4-  per  cent  commis- 
sidh,  and  <£13.  7s.  charges;  exchange  at  BGb.  7  gr.  Flemisb,  per 
pound  sterling  P 

1 1 .  A  house  in  London  draws  on  a  merchant  in  Hambmrgh, 
for  <£535.  lOs.,  at  2  usance,  exchange  being  35s.  9gr.  Flemish, 
per  pound  sterling;  and.  When  the  bill  h\\s  due,  is  redrawn 
upon,  by  the  merchant  at  Hamburgh,  at  3  months  date,  ex- 
change being  36s.  %r.  Flemish.  Required  the  amount  of  the 
Jint  draft,  in  marcs  banco,  and  also  of  the  second,  in  sterling 
money,  including  \  per  cent  commission,  |  per  cent  brokerage 
of  biUs,  and  lis.  8d.  postages;  and  also  what  sum,  and  what 
rate  per  cent,  per  annum,  does  the  London  house  pay  for  the 
the  accommodation  of  4  months  P 

Alton  4  exchanges  in  the  same  manner  as  Hamburgh ;  bat 
the  course  of  exchange  is  generally  1  grote,  or  penny  Flemish, 
higher  than  upon  Hamburgh. 


PARIS  AND  BOURDEAUX. 

In  France  there  are  two  different  systems  of  monies^  weights, 
&c.;  namely,  the  Old  System  and  the  New  System. 

The  Old  System  is  now  nearly  out  of  use;  it  is,  therefore, 
unnecessary  to  enter  upon  a  description  of  it  in  this  place. 

The  New  System  was  established  in  1795.     See  page  178. 

Accounts  are  now  kept  in  Francs,  Decimes,  and  Centimes. 
The  Franc  and  Livre  were  formerly  synonimous;  but,  in  the 
coinage  of  1795,  the  5-tivre  pieces  were,  by  some  accident, 
made  too  heavy,  being  worth  101^  sous,  instead  of  100;  the 
new  Franc  has,  therefore,  been  adopted  in  conformity  to  this 
accidental  value^  which  makes  80  Francs=:81  Livres. 

The  Gold  Coins  of  Fmnce  are  pieces  of  40  Francs  and  20 
Fhmcs:  the  40-Franc  piece  is  worth  ^1.  lis.  8^.  of  English 
gold  coin ;  and  the  value  of  the  2(^Franc  piece  is  in  the  same 
proportion. 
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Tke  SiLTER  Coins  are  of  5, 2,  aad  1  Francs;  and  also  of  •!> 
i,  and  i  Francsj  or  75, 50,  and  25  Centimes. 

The  Copper  Coins  are  pieces  of  3  and  1  Decimes;  and  also 
of  5,  3, 9,  and  I  Centimes. 

The/inene$»,  both  of  the  gold  and  silver  coku,  is  inferior  to 
the  English  coins,  in  the  proportion  of  54  to  55;  hence  the  5- 
Franc  piece  is  worth  48|d.,  and,  therefore  £1  =24  Francs,  74 
Centimes'*^. 


MONEY  OF  EXCHANGE. 

^  OLD   COINS. 

12  Deniers     =     1  Son  or  Sol 
20  Sons         =     1  livre  Tonmois 
3  Livres      =     1  Ecu. 

NEW  COINS. 

10  Centimes  ss       1  Decime 

10  Decimes,  or  100  Cents     =s       1  Franc 
80  Francs  =s     81  livres. 

Hence,  as    81  :  80  ::  livres  :  Francs. 

At  Paris  and  Bourdeaux,  Exchanges  are  computed  in  Francs 
and  Centimes. 


USANCE. 

The  Usance  for  bills,  drawn  from  Spain  and  Portugal,  is  60 
days  after  date. 

From  England,  and  other  countries,  30  days  ditto. 


DAYS  OF  GRACE. 

Ten  Days  of  Grace  are  allowed,  on  bills  payable  at  one  or 
more- Usances;  but  bills  drawn  at  sight,  or  at  a  fixed  term,  most 

*  This  it  without  alloiri^ip  for  remtdy ;  which,  in  the  gold,  it  7^ 
part  of  the  weight,  and  rinnr  in  the  alloy;  and,  \n  the rilver, -voir 
of  the  weight  »asd  Wvt  in  the  alloy. 
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grace  are  allowed. 

COURSE  OF  EXCHANGE. 


Copesbagea 


Hamlwffk 
Legkora 

Naplei 

Peter»b«r|;h 

Spain 


receives 
reoeiTet 
lecciTet 


Umoertam  Priee$» 
8S  PnuMt 

j(4  GffOtM  FIfl. 

67  RixdolUn 
465  Centimes 
185  Fmnet 
sua 
460  Been 

4^  Francs 
340  Centimes 

I5{  Francs 
960  Centimes 


Certain  Prkei. 

Ibr      1  Panai  starHflir 

fMT      a  Fi 

for  aoo  Fri 

lor      1 

for  100  Marcs  banco 

ISnr      1  Fens  of  S  icab 

for      3  Francs 

for      1  Dvoatdi  ngno 

for      1  Ruble 

for      1  Doubloon 

for      1  Florin  cnirent* 


EXAMPLE  I. 

In  4728  fnunGa^  50  cents,  how  much  sterline  money; 
change,  at  24  franca,  75  cento,  per  pound  alerling^ 

34.75)4728.50(^191.  la.  Oy^d. 
2475 

22535 
22275 


2600 
2475 


300     4 


2475    33 


EXAMPIf  II. 

In  «£187. 158.  6d.,  how  many  fiaaca,  iic;  esohaage  d  25 
francs,  5  cento,  per  pound  atorling? 
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«f  187.775  Firanes  85.05 

Fhmcs    85.05  £  ISf 


988875  I75S5 

988875  90010 

875550  2505 


««i 


4703.70875ae4708  16^  468435 

lOs.  =  j.  =12525 
5b,  =  4=:  69625 
6d.=^=;  02695 


frane  ci. 
Vnam  4ni».'l9Snb^4n»  76}; 


EXAMPLE  IIL 

In  7478  \vmB,  15  wm%,  how  many  pounds  stoEiig ;  exchange^ 
94  fi«Ma«  ^  ceiiti>  par  poand  P 


^ 

F. 

£ 

81 

:  au  : 

T478.W 
«0 

9)598252.00 

81 : 

66472.44 


19) 


S4.85)F.  7385.8971  (<£S97JB16 
4970  90 


94158 
89365 

4.820 
12 

17932 
17895 

3.840 

4 

5877 
4970 

3.860 

4071 
2485 

«£297. 48.  S|d,  An9. 

15866 
14910 


956  Rem. 
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EXERCISES. 

I.  In  <£208. 18s.  how  many  francs,  &c.;  exchange  25  francs, 
2  cents  per  pound  sterling  P 

'2.  In  1954  francs,  18  cents,  how  many  pounds  sterling;  ex* 
qhange,  24  francs,  8  cents  per  pound  sterling  P 

3.  In  7500  livres,  12  sous,  6  deniers,  how  many  pounds  st€r« 
ling;  exchange,  24  francs,  25  cents,  per  pound  stening  ? 

4.  In  2430  livres,  how  many  guilders  of  Holland;  exchange, 
54  gr.  Flemish  for  3  fr-ancs  ? 

5.  In  17800  marcs  of  Hamhro'  banco,  how  many  francs,  &c.; 
exchange,  24^  schillings  banco,  for  3  francs  I* 

G.  In  I6725  francs,  50  cents,  how  many  marcs  of  Hamburgh ; 
exchange,  190  francs,  for  100  marcs  banco? 

7.  A  merchant,  in  London,  remitted  to  Bourdeaux  (£4500, 
when  the  course  of  exchange  was  23  francs,  75  cents,  per  pound 
sterling;  and  drew  for  the  same  amount,  when  the  exchanges 
>ras  24  francs,  50  cents.     Required  the  difference  P 


SPAIN. 

In  Spain,  accounts  are  principally  kept  in  Piastres,  Reals,  and 
Maravedies. 

There  are  4  different  kinds  of  reab,  viz.  Vellon,  New  Plate, 
Old  Plate,  and  Mexican  Plate. 

The  Real  vellon  is  the  most  current  coin  in  Spain.     It  con- 
sists of  8|  quartos,  or  34  maravedies  vellon. 

The  Real  of  New  Plate  (Real  de  plate  Provincial)  is  worth 
17  quartos,  or  68  maravedies  vellon. 

The  Real  of  Old  Plate  (Real  de  plate  Antigua)  is  chiefly  ased 
in  transactions  with  foreign  countries  and  in  exchanges,  and  ii^ 
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iforth  16  quortos,  34  marayedies  of  plate,  or  64  manivedies 
vellou. 

Tbe  Real  of  Mexican  Plate  ( Real  de  plata  Mexicana)  is  used . 
in  transactians  urith  Spanish  Ameriea,  where  accounts  are 
mostly  kept  in  bard  Dollars,  reals,  and  quarters,  and  sometiineB 
,  in  sixteenths.  The  Mexican  Real  is  ^  of  a  hard  Dollar,  and 
Worth  34  Mexican  maravedies  of  plate,  or  85  marayedies  of 
vellon. 

In  Exchanges,  as  observed  above,  plaie  only  is  used,  and  in 
drawing  bills,  it  is  now  customary  to  write,  "  payable  in  effec' 
five,"  to  prevent  them  from  being  paid  in  Vales  lieaies,  or  go- 
yemment  paper,  which  is  often  at  a  discount, 

THE  COINS  OF  SPAIN  ARE  THE  FOLLOWING  : 

Reals  Vel.  H. 

,The  Doubloon  of  8  Escudos,  or  4  Pistc^es, 

which  passes  for 320      0 

The  Doubloon  of  4  Escudos,  or  double 

or  Gold  ^     pistole 160      0 

The  Doubloon  de  Oro,  or  Pistole   80      0 

The  Escudo 40      0 

The  Coronilla,  or  veinten  de  OVo     20      0 

The  Dollar,  or  peso  duro 20       0 

Q£  g'ly^P  J  The  Half  dollar,  or  escudo  yelloo   10      0 

^  The  Peceta  Mexicana,  or  ^  ditto    5       0 

(.The  Real  of  Mexican  plate 2     17 

Of  Silver  ^The  Peceta  provincial 4      0 

and      ^  The  Real  of  provincial  plate: 2      0 

Copper.    C  The  Real  vellon    1       0 

^  The  Piece  of  2  quartos    8      0 

OfCopper  3  The  Quarto 4      0 

( The  Octavo 2      0 

# 
From  the  y^ar  1730  to  1772,  the  gold  and  silver  coins  were 
of  the  same  degree  of  fineness  with  those  of  England;  but,  in 
the  year  177^,  both  the  gold  and  silver  were  reduced  77  part, 
and  in  1786,  tlie  standard  of  the  gold  was  again  reduced  about 
the  same  quantity. 

The  gold  coins,  above-mentioned,  are  of  the  Coinage  of  1772. 
Those  of  former  coinages,  which  still  remain  in  circulation,  bear 
a  premium  of  about  -y  per  cent. 

The  Doubloon,  or  quadruple  Pistole,  when  assayed  at  the 
Vondon  mint,  some  years  ago,  was  found  to  weigh  17  dwt.  8  grs. 
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ani  te  be  4^  grakiB  wune  thaii  EagUah  fitandaid;  thttifen^  ili 
Talue  in  Engtish  gold  coin^  is  Jg3.  48.  Oid. 

Tke  Dollar  was  fiNind  to  weigh  the  ttae  at  the  Do«U#oB^  «iid 
to  be  8  dwt.  wone  than  Eagiish  standard ;  and^  theidm^  its 
Take  m  English  silver  coin  is  4s.  Sjd. 


Thevalaeol  the  gold  coins  of  Spain  is  to  the  silTeras  16  lo  1. 


MONIES  OF  EXCHANGE. 

'     34  Maravedies  :>=  1  Real. 
8  Reals  »  1  Piastre 

4  Piastres       =  1  Pistole  of  exchange^  or  Doubloon*. 
375  Maravediea  ss  1  Dneat. 

Exchanges  betireen  London  and^pain  are  negociated  by 
the  puuire,  whidi  is  also  called  the  pexxu,  doiUw  ofexckimge, 
and  piece  of  eight. 

The  Ducato,  or  Dvcado  de  Can^o,  and  the  Pistole,  are  like- 
wbe  nsed  in  Exchanges. 


COURSE  OF  EXCHANGE. 

Unctrtam  Prieea,  Ccrfotii  Priees. 

liOnd^n          giTet        36  Pence  gterling  for  i  ]>i>|larofcs. 

Amitfrdam    give*        93  Grotet  Flem.  for  1  Ducat  of  eH. 

France            gives        15  Francs  for  1  Donbloon  plate 

Geuoa             rec.        19 1  DoUan  plate  for  100  Pene  Of  5|  1ii« 

Hamburgh     girca        QO  Grotes  Pleaiish  for  1  Ducat  of  ex. 

Leghorn         r^.        130  Dollart  of  ey.  for  100  Pesaenf  a  fealt 

Naples           rec.        315  Maravedies  plate  for  1  Dncat  di  regno 

Portugal        gives    9i00  Recs  for  1  Doabloon  plate 


USANCE. 

At  Madrid  and  Seville,  the  Usance,  for  hills  drawn  from 
Enffland,  France,  and  Italy,  is  60  days  after  ^te. 

From  Amsterdam  and  liamhnrgh,  3  months  after  date. 

At  Cadiz,  the  Usance  from  France  b  1  month  after  dale,  and 
from  the  other  parts  of  Europe,  60  days. 


•  In  exchanges  with  England,  PUUe  only  is  used,  which  is  more  vs. 
luable  tban  Velicm^  in  tbe  proportion  of  38  lo  17  j  that  is,  17  reals 
plat§  are  equal  to  sa  reals  estfon. 
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38£ 


DAYS  OF  GRACE. 

At  Madrid,  SeriUe,  BUboa,  tud  Biraelona*  14  days  of  grace 
are  dlowed  for  bills  accepted  before  tbey  beoome  due,  otherwiie 
no  days  of  igfTace  are  aUewed. 

At  Cadiz,  6  days  of  graee  are  allowed  in  all  cases. 

EXAMPLE  I. 

In  4795  piastres,  5  reals,  16  maraTodies,  bew  much  sterling 
aK>ney ;  exchaoge,  96idl  per  piastre? 


METHOD  I. 
I^as.       pias.   re.  m. 
1     :    4795    5  16 
8  8 


d. 


8 
34 


38365 
34 


373   153476 
115095 


1304496 
36{. 

7836556 
3913978 
659313 


9  s.. 

ls.= 
id.= 
4r.= 
lr.= 
16m.= 


METHOD  II. 
P. 

4795 

>iV  of  a  Pounds  479  10    0 
{  =  339  15    0 

=      9  19    9t 


1 

T 
I 


973)47611549(19  |  175049  3 

373  ■   . 


3041 
1904 

1871 
1360 


3,0  I  1458,6  lOj. 


«f739  6  lOJ. 


0  1 
0  0 
0  0 


6i 

3i 


<£739  6  lO; 


1154 
1088 

669 
544 

"lis 

4 


500 

544  nearly 
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METHOD  III. 


4795.633825  piastres 

3Vr  shiUiiig« 


U387.051475 
Vt  s     199.820125 


2,0)14586.871600 

^729.34358  =5:  cf729    6  10^ 


EXAMPLE  II. 

In  64320  reals  vellon,  how  much  sterling  money ',  exchange^ 
3444.  per  piastre  of  plate  ? 

8)64320  reals  then  32  :  8040  : :  17 

■  or    4  :  1005  : :  17 

8040  piastres  vel.  17 

4) 17085 


4271}  piastres  of  plate 
3  shillings 

or        4271.25  piastres    

12813;  deduct  t  of  1  shil. 

20d.=TS=  355.9375                    5334^ 
12d.:?=J^=  213.5625 


9|d.=i  of  20d.=  44.4922         2,0)1227,9^  J 


.^613.9923       =:       ^613  19  10 


EXERCISES. 

1 .  In  <£587.  16s.  8d.  sterling,  how  many  dollars  ',  exchange, 
39d.  per  dollar  ? 

2.  In  5420  piastres,  6  reals,  how  much  sterling  money;  ex- 
change, 374d.  per  piastre  ? 

3.  In  1860  reals  vellon,  how*  much  sterling  money  ;   ex- 
change, 374^d.  per  piastre  of  plate  P 
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4.  How  much  Hambro'  banco  in  4713  reals,  5  mar.  vellon ; 
exchange,  SSi-  grotea  per  ducat  P 

5.  How  many  guilders  banco  of  Holland  in  45d00  reals 
plate ;  exchange,  93gr.  Flemish,  per  ducat  ? 

6.  How  many  current  guilders  of  Holland  in  3000  reals, 
17  mar.  vellon :  exchange,  93  grotes  per  ducat;  agio,  3)-  per 
cent  ? 

7.  How  many  reab  vellon  in  7860  livres;  exchange,  14 
francs,  25  cents,  per  pistole  ? 

8.  London  remitted  to  Spain  <£1800,  when  the  Course  of 
Exchange  was  35d.  per  piastre,  and  drew,  to  be  reimbursed,  at 
374^.  per  piastre.  Required  the  gain  or  loss  on  the  transac- 
tion. 


LISBON  AND  OPORTO. 

in  Portugal,  accounts  are  keot  in  Milrees  and,  Rees,  and  they 
are  separated  from  each  other  by  a  mark  thus,  7800500;  that 
is,  780  mibrees,  500  rees. 


MONIES  OP  EXCHANGE. 

m 

400  Rees  =  1  Crusado  of  Exchange,  or  Crusade 
1000  ditto  =  1  Milree  =  2^  Crusados 
4800  ditto  =  1  Moidore 
6400  ditto  =  1  Joannes,  or  Meia. 


THE  OTHER  COINS  OF  POlElTDGAL  ARE, 

The  Dobra  ^  12800  Rees 

r  lA    ^  Half  Joannes  =  3200  ditto 

^^'^    ^  Testoon  =  1600  ditto 

Oito  Testoon  =  800  dittq 
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^NewCntsado  rr=  MO  Rear 

(Half  ditto  »  !Ma  ditto 

I  Quarter  ditto  =  1 20  ditto 

Silfer   y  Eightk  ditto  =  OOditta 

J  Teatoon  »  100  ditto 

f  Half  ditto  =  50  ditto 

VYintMi  »  dOdttIa 

The  Copper  coina  are  ptecea  of  10, 5,  3,  and  If  rees. 


The  Fineneaa  of  the  gold  coins  ia  about  the  same  aa  those  of 
England,  and  haa  Buffered  no  alteration  ainee  the  year  178Si 

The  proportion  between  gold  and  silver  in  PMt^gal  is  aa  16 
lol. 

The  Joannes  of  6400  rees  is  worth  ^1.  15s.  lid.  sterling; 
the  Mifaree  5s.  7^,  and  the  Crusado  3s.  3d. 


The  new  aihrer  Cmaado  ia  worth  about  2s.  Od.  sterling,  and 
therefore  the  Milree,  valued  in  silver,  is  5b.  6^. 

Payments  in  Portugal  have  for  some  yeara  past  been  made 
in  what  is  termed  Ugal  money  fmotda  legmlj,  whieh  consists 
of  one  half  in  effective  money  or  specie,  and  the  other  half  in 
Government  paper,  which  is  very  often  at  a  considerable  dis* 
count 

USANCE. 

The  usance  for  bills  drawn  from  London  ia  90  days  after 
aight,  from  Spain  15  days  after  sight,  from  Germany  and  Hol- 
land 9  months  after  date,  frxMn  Fftiioe  60  daya  ditla>  from  Italy 
6  months  after  date. 


DAYS  OF  GRACE. 

Foreign  bills,  which  liave  been  aoeepted,  are  allowed  6  daya 
of  grace;  but  unaccepted  billa  must  either  be  paid  or  pro- 
tested on  the  very  day  they  become  doe. 

Bills,  drawn  from  any  part  of  the  PoHogneae  dominions,  both 
in  Europe  and  other  parts  of  the  world,  are  allowed  15  days 
grace. 
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COURSE  OF  EXCHANGE. 

Vncertam  Price$,  Ctrtam  Friotr. 

London        ffiTM    67  Peace  Sterling         for  1  Milrcc. 
AmtterdaoB  gives    45  Grotet  FIcm.  fiiDco  for  1  Old  Cmtado. 
France         ree.    470  Reet  for  3  Fkunci. 

Gcaon  rec    750  Reet  fer  1  Fezia  ftiori  di  Banco. 

HaailMiffk  fiw    4S  Gmtea  Fkni.knnco  for  1  Cnmide. 
Leghom       rec.    610  Reei  for  1  Pessn  of «  renb. 

Naples         rec.    G70  Rece  for  1  Ducat  di  Regno. 

Spain  rec.  3430  Reea  for  l  Pistole  of  ExclMngc 

Venice         rec.      66  Reet  for  1  Lira  Picoola. 

rec.    360  Reet  for  1  Florta  cwrtafk 


Rees  being  deciiMl  parte  of  m  nilrog^  exdnngM  tre  Host 
easfly  calculated  bjf  deenali. 


EXAMPLE. 

In  780  mUreesy  475  reea,  how  mach  English  moneys  ex- 
change at  5S4d.  per  nilree? 


Reea  78a475  Heea  780.475 

555  ■       ■ 

4«.  =  i.  =  156.095 


3903375  6d.  =  ^.  =:     19.513 

3903375  144.  =  i.  =       4.878 

3903375  

^180.485 


13)43316.3635  30 

90)  3609.696875  9*700 

13 


<£180.48484375  ==  X180  9a.  8(d. 


8.400 


Paper  money  is  redneed  to  eflfectif  e,  and  vice  ver§m,  by  the 
folfewing 

RULE. 

Aa  too  18  to  100,  mimis  the  diacoimt,  aa  is  any  anfli  in  paper 
a»  ila  efHfalent  in  efiecti?e;  and 

As  100,  minus  the  discount,  is  to  100,  so  is  the  effective  to  its 
equivalent  in  paper. 
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EXERCISES. 

1.  In  1360  milrees,  125  rees,  how  macli  sterling'  money;  ex- 
change 64d.  per  milre^? 

2.  In  7850  crusados,  310  rees,  how  much  sterling  money ; 
exchange  at  65d.  per  mibee  ? 

3.  In  «£330.  lOw.  6d.  how  many  milrees  and  rees;  exchange 
62|d.  per  miiree  P 

4.  London  drew  on  Lisbon  for  £1340.  78.  3d.,  exehange 
60^.  per  miiree ;  how  much  Portuguese  money  will  retire  the 
draft,  when  the  exchange  is  at  56d.P 

5.  How  many  current  guilders  of  Holland  in  4230  milrees; 
exchange  45  grotes  Flem.  per  crusado;  agio  3  per  centf 

6.  A  merchant  brings  1800  moidores  from  Portugal  to  Lon- 
don»  which  he  passes  for  27s.;  how  much  does  he  gain  or  lose, 
exchange  being  624^d.  per  mih-ee  P 


LEGHORN. 

At  Leghorn  there  are  two  monies  of  aceonnt;  namely,  the 
Lira  and  Pezza.  The  former  is  chiefly  used  in  dotmestic  trade, 
and  the  latter  in^bm^  transactions  and  exchanges. 

There  are  two  different  Talnes  of  the  Lira,  distinguished  by 
the  appellations,  moneta  iuona,  and  numeia  hinga;  the  former  * 
is  4^*y  per  cent  better  than  the  latter,  or  in  the  proportion  of  24 
to  23. 

In  domestic  trade  moneta  lunga  is  always  understood,  unless 
otherwise  expressed;  but  some  articles  of  merchandhse  are 
bought  and  sold,  sometimes  in  the  one,  and  sometimes  in  the 
other. 
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THB  COINS  OF  LEGHORN  ARE  THE  FOLLOWING  : 

r\  Ruspono  ^=  40     Lire 

^  , .   3 1  Doppia,  or  Pistole  =  33     ditto 
^^^  i     Half  Doppia  =  1  If  dHto 

(.  I  Zecehino  giglialo  ss  13-|-  ditto 
r  1  Francescono  =     6^  ditto^  or  10  Paoli 

SiWer  }  I  Ducato,  or  Piaatra  =    7     ditto 
C     Pezza  della  Rosa  =:     5^  ditto 
^  (1  Soldo  =    2    Qaatriui 

Copper  J 1  Quatrino  =     4    Denari 

The  valae  of  these  coins,  in  moneta  buana  and  maneia  lunga, 
is  as  follows : 

Moaeta  bnoiia.  Moneta  laoga. 

Doppia     s  23  Lire^  a  34  Lire 

Ruspono  s  40  ditto  =  41  ditto,  9f  soldi 

Sequino   =  13  ditto,  Gf  soldi  =  13  ditto,  18  ditto 

Pezza      =    b  ditto,  15  ditto  =     6  ditto 

Testone  s     3  ditto  =t    3  ditto,  H|  ditto 

The  Lira  is  worth  about  8d.  sterling;  the  Pezza,  3s.  10^.; 
the  Dncato,  4s.  B^d  ;  the  Francescono,  4s.  6d.;  and  the  Sequiao, 

The  foreign  coins,  that  are  in  circulation  at  Leghorn,  are 
Dutch  or  GkrmaA  Ducats;  Roman  Sequins;  Spanish  Pistoles 
and  Dollars ;  Portuguese  Joannes  ;  ana  French  Ecqs. 

MONIES  OF  EXCHANGE. 

13  Denari  di  Pezza     =     1  Soldo  di  Pezza 

30  Soldi  di  Pezza        =     1  Pezza,  or  Piastre  of  8  reals 

Also,  13  Denari  di  Lira     =:     1  Soldo  di  Lira 
30  Soldi  di  Lira        =     1  Lira 


USANCE, 

The  Usance  for  bills  drawn  on  England  and  Portugal,  is  3 
months  after  date ;   from  Hamburgh,  Holland,  and  Spain,  3 
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nontht  after  date;  from  Franee,  30  daya  after  date;  and  fran 
Geiioa^  MihB,  and  Switzerland,  8  daya  after  eight. 


DAYS  OF  GRACE. 

There  are  no  DATa  of  Geacb,  Imt  hilla  of  excbaiige  are  paii 
only  on  Mondaya,  Wedneadaya,  and  FMaya. 


COURSE  OF  EXCHANGE. 

Uneertam  Fffeti,  CertamPneei. 

Lowien         gi?M    54    Pence  aUrliaf          for  i  Peua  of  8  Heak 

Fnace          pytt      s|  Fraace                     for  i  Pezn    ditto 

Geneva          fiTtt  109    Ec«t  of  3  Flormi     for  100  Pate    ditto 

GcMo           fivei  184    Soldi  ftHiri  di  booco  for  1  Pern    ditto 

Haaiborfh    givee    09    Grotct  Flc».  baoeo  for  l  Pern    ditto 

HollaDd         gives    9s    Grotet        ditfo        for  1  Pchbo    ditto 

Portocal       givee  as6    Rcen                         for  1  Peum    ditto 

PetcitlNirgh  fives  190    RoMct                      for  1  Peisa    ditto 
8nia             gives  140    I>»liars  of  Bsch.       for  lOO  Feste    ditto 

venico           giveo    10}  lite  PIceoli              for  1  Pcsn    ditto 


EXAMPLE  I. 

In  ^899. 18a.  4d.,  how  much  money  of  Leghorn ;  exchaafe 
5M.  per  pezia  P 


d.  £    :    d. 

M    :    393  18    4 
90 

7868 
13 

1886  Pezze 


•    .  M 


EXAMPLE  11. 


In  1876  pezze,  13  soldi,  5  denari,  how  mach  sterling  hkh 
ney ;  esdiaage,  M\i.  per  pezaa  ? 
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METHOD  I. 

METHOD  IL 

P.       P.    1.    d. 
1   :  1876  IS    5  : : 
80 

d. 

4». 
Sd. 

lOs. 
Sjd. 

t 
A 

4 

P.     •.    d.         d. 

1876  18    5  at  50| 

as  375    4    0 

S75SS 
18 

b.=rl5  12    8 
=      1  19    1 
=      021 

450^9 
50t 

-      0    0    6f 

«£392  18    4( 

S2519450 

ll«597t    . 

34,0)S9639047i. 

12)     94S00f 

2,6)    785.8,4J 

£S9i  18    4i 

EXERCISES 

\. 

1.  In  1580  piastres,  15  soldi,  how  much  sterling  money ;  ex- 
change at  54d.  per  piastre? 

■ 

2.  In  859  piastres,  10  soldi,  6  denari,  how  mach  sterling; 
exchange  50{tl-  P^^^  piastre? 

• 

3.  In<£325  18s.  4d.  how  many  piastres  of  Leghorn;  ex- 
change at  50d.  per  piastre  ? 

4.  How  many  gnilders  of  Holland  in  4860  piastres ;  exchange 
at  94>grotes  Flemish  per  piastre  ? 

5.  In  3725  Leghorn  dollars  of  exchange,  how  many  piastres 
of  Spain ;  exchange  at  128  dollars  per  100  piastres? 

6.  When  50  barrels  of  Gorgona  anchovies  sell  at  Leghorn  at 

D  d 
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7  lire  p«r  barrel,  efiectiTe  mooey,  the  charges  on  which  anouat 
to  3  piastres,  7  soldi,  9  denari,  at  what  rate  per  barrel  buHj  thej 
be  shipped ;  ^usbange  bebg  52^.  per  pexaal 


GENOA. 

At  Greioa  accounts  are  kept  in  lire,  Soldi^  a«d  Denari 
fiiori  di  Bancp;  but  there  are  several  other  moniea  of  account, 
of  which  the  foils wiag  are  the  most  common: 

The  Scudo  d'Oro,  worth  9  Lire,  8  Soldi  Permesso,  er  10  lire, 
16t  Soldi  faori  di  Banco. 

The  Scado  d'oro  Marche,  which  is  nearly  1  per  osnt  wocae 
than  the  above. 

The  Scudo  d'Argento,  worth  7  Lire,  13  Soldi  Permesso,  or  8 
Lire,  Hf-  fuori  di  Banco. 

The  Pezza,  or  Piastre,  worth  5  Lire  Permesso,  or  5  Lire,  1& 
Soldi  fiiori  di  Banco. 

Scudo  di  OaAbio,  worth  4  Lire  Permesso,  or  4  Lire,  13  Soldi 
fiiori  di  Banco. 

I<K>  Lire  Banco  make  115  Lire  fiiori  di  Banco;  hraoe  4  lire 
Banco  is  equal  to  4^  Lire  fiiori  di  Banco. 

100  Scudi  d'oro  Marche  di  Permesso  are  equal  to  122|  Scodi 
d*Arg6nto. 

These  S.codi  are  all  imaginarjfl  monies,  and  each  of  them  is 
divided  into  90  Soldi,  or  94  Denari,  ^stinguished  by  the  above 
names  of  Soldi  and  Denari  d'Oro,  d^Oro  Marche,  d'Aigento,  and 
di  Gambio, 

The  Pezza  is  also  imagitULn/,  and  ia  divided  into  20  Soldi*  or 
840  Denari  di  Pezza. 

The  Wm>  Pfnme$$0  was  given  to  haak  amiey  after  the  sup- 
pression of  the  famous  Bank  of  St.  George^  in  the  year  17m. 
This  kind  of  money  being  15  per  cent  better  than  moneta  fiiori 
dihaiAp,  in  mhioh  aeeowts  are  kept;  it  is  necessary,  o» draw- 
ing upon  Genoa,  la  iueeit  the  words  fiuri  di  brnkso  in  tkm  body 
of  the  bill,  whi(^  would  otherwise  be  paid  in  moneta  di  per- 
mease* 
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The  Tftloe  of  the  coins  of  Genoa  in  Faori  di  Banco  arc  as  fol* 
lows: 

rTJie  Doppie,  or  Pistofe,  of  29  lire,  12  Soldi. 
Of  Gold    {  The  Scudo  d'oro  of  1 1  lire,  16  Sofdi. 
I  The  Zecchino  of  1 3  Lire,  10  Soldi. 

Tire  Scndo  d'Argento,  orGrenovina  of  9  lAre,  l^ 
rwQii       J     Soldi,  when  of  full  weight. 
ut  SMiftv  ^j^  g^^jj^  diCambio,orSt.Gianhati8U,of  i  lire 

The  Gi^rgino^  of  1  Iire>  6  Soldk 

Copper— Pieces  of  8,  4,  and  3  Denari. 

These  were  the  cnrreat  oeins  of  Genoa  previous  to  the  year 
1790;  bat  in  that  year  a  new  coinage  took  place,  which  con- 
sisted ef  gold  Gpenoyine,  al  M  tire,  half,  quarter,  snA  eighth 
ditto  lire^  and  silver  Scndi  of  8  Lire;  hesides  hsif^  qoirter,  and 
eighth  ditto,  in  the  same  proportion. 

Genoa  being  united  to  France  in  1804,  the  French  coins 
were  then  introduced ;  but  the  Genoese  coins  are  still  allowed  to 
circnlatCj  and  future  coinages  of  them  are  to  take  place  when 
necessary. 

The  Pezza  of  5>^  lire,  by  which  the  exchange  between  Lon- 
don and  Genoa  is  regulated,  iv  worth  46d. ;  and  j£\  sterling  is 
worth  SO  Lire  fuori  di  Banco,  in  silver;  but  in  gold,  12  Soldi, 
10  Denari  more. 

At  Genoa  there  are  certain  allowances  made  on  several  kinds 
of  goeds,  bat  the  limits  of  this  work  will  not  admit  of  mentfon- 
ing  them. 

VSANCE. 

The  Usance  for  Bills  drawn  on  Genoa  from  London  and  Lis- 
bon is  3  months  after  date;  fronr  Amsterdam,  Hambui^h, 
Spain,  and  Sicily,  2  months  after  date ;  Leghorn  and  Milan,  8 
days  after  sight;  and  from  Venice  and  Rome  15  days  after  sight. 


DAYS  OF  GRACE. 

^ 

Thirty  days  of  grace  are  allowed  here ;  but  bills  are  generally 
protested  io  a.  wedi  after  ^y  are  dne. 
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COURSE  OF  EXCHANGE. 

Umeerim  Priett.  CtrUan  Prioea. 

Lm^s  gives      4  -  Pence  Sterling  for  i  Penn  fnori  4i  Baaeo 

Amtterdnm    givct    87  Grotet  FIcMitli         for  1  Peisn    do. 
nmnce  givct      4  Fmnet,  7s  Gents       for  1  Peon    do. 

HnMlMurgli     rec.      49  Soldi  fvori  di  Babco  lor  l  Mnrc  Bmoo 
Lwkorn         ree.    195  Soldi  fnori  di  Banco  for  1  Pesn  of  8  Renb. 
LlAon  givei  760  Rcet  for  1  Pesm  fnori  diBnaco 

Naples  rec.     104  Soldi  fnori  di  Banco  for  1  Dncat  di  Regno 

Spain  givet  690  Maravedica  of  Plate  for  1  Scndo  d*oro  M.  per. 

▼eaiee  givea    84  Soldi  Picoli  for  1  Lire  fnori  di  Banco 

rec.      45  Soldi  fiiori  di  Banco  for  l  Gnlden. 


EXAMPLE  I. 

Wlimt  18  the  valtte  of  890  Piastres,  15  Soldi,  6  I>eiiari 
di  Bsnco,  in  sterling  money;  exchange  st  54d.  per  Pezza? 

P.    8.     d.     • 

820  15    6 


48.  B  ^  ss  164    3     H 
6d.  «::  i  ==    20  10    4| 


^184  IS    6    Anawer. 


EXAMPLE  IL 


bi  £184.  ISs.  6d.  sterling,  how  many  Pisstres  of  Genea; 
exchange  45d.  per  Pezza? 

£    8.    d. 
184  15    6 
90 


45  J— 

i  5) 


3695 
13 

9)44346 


49S7--3 


Piaa.    985—44:  ^  P.985.  9s.  4d. 
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EXERCISES. 

1.  In  «£SS9.  lis.  3d.  sterling,  Kow  many  lire,  soldi,  and  d«- 
nirl  fiiori  di  banco;  exdiange  al  50d.  per  pezza  ? 

2.  In  4926  lire,  B  soAdi,  4  denari  fuori  di  banco,  how  much 
sterling  money ;  exchange  at  46d.  per  pe2za  ? 

3.  In  1315  florins,  10  stirers  banco,  how  many  fire  inori  di 
banco:  exchange  at  85  grotes,  Flemish  banco,  per  pezia  of  5j. 
lire  laori  di  banco  P 

4.  In  1307  tire,  3  soldi,  4  denari  of  Genoa,  how  nracfa  money 
of  Leghorn ;  exchange  at  124  soldi  iiiori  di  banco,  per  ftntk  of 
8  reals  P 

5.  The  sum  of  1480  lire,  8  soldi  fiiori  di  banco,  is  dne  by  a 
merchant  in  Genoa,  to  a  house  in  London ;  required  what  sum 
cf  sterling  money  will  discharge  the  debt ;  exchange  at  45|d« 
per  pezza  fuori  di  banco  ? 

6.  In  1153  francs,  80  cents,  how  many  tire  soldi  and  denari 
Iiiori  di  banco ;  exctumge  at  4  francs,  80  cents,  per  pezza  of  5| 
lire  friori  di  banco  ? 


VENICE 

At  Venice  there  are  three  kinds  of  money;  namely,  Vaiuia 
Ficcola,  Yalota  Corrente,  and  Valuta  di  Banco. 

Valuta  Ficcola  is  used  in  the  sale  and  purchase  of  merchan- 
dise. 

Valuta  Corrente  was  the  standard  of  their  coin,  which  was 
fixed  by  the  Venetian  government,  in  1686,  and  continued  to 
be  the  legal  value  of  these  coins,  till  1750,  when  Moneta  JPIc- 
tola  was  introduced. 

Valuta  di  Banco  is  the  money  in  which  the  Bank  of  Venice 
kept  its  accounts ;  and  though  this  establishment  does  not  now 
exist,  in  its  original  ibrm,  yet  some  account  of  its  nature  may 
he  useful  to  mercantile  students. 
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The  Bank  of  Veoice  was  inatiUiied  in  1587;  its  original 
capital  was  five  millions  of  l>iieal8. 

The  sum  that  were  ^deposited  there,  by  merohairta  aad  tia- 
ders,  were  seciffed  on  tlie  onedit  of  the  stale.  Tbs  profnstscs 
received  no  interest  for  their  money,  but  could  draw  it  out  at 
ajiy  time,  or  transfer  it  in  payment,  after  the  msuier  of  llie 
Banks  of  Amsterdam  and  HamlNtrgfa,  or  other  banks  of  deBOsit, 
Bills  of  exchange  were  mostly  paid  in  Banco,  and  wholesale 
bargains  of  merchandise,  which  exceeded  the  value  of  300  Dn- 
cals,  were  also  paid  in  the  same  mon^. 

Before  the  year  1750,  Banco  was  constantly  20  per  cant 
better  than  Valuta  Correate;  about  that  time  a  further  agio  of 
919  per  cent  was  added,  to  reduce  it  to  Vsluta  Piccola,  and  the 
Dncat  Banco  was  fixed  at  9  Lire,  12  Soldi  Piccoli;  thus,  31 
Ducats  Banco  were  worth  48  Soldi  Piccoli,  which  gave  an  agio 
in  ia? our  of  the  bank,  of  54^  per  eent. 

Sneh  was  the  prosperous  and  highly  reapeoted  state  of  the 
Bank  of  Veuice,  from  its  commencement  to  the  year  1797,  when 
the  French  seized  upon  the  city,  and  ceded  it  to  Austria.  At 
that  period,  the  ruin  of  the  estafcUsfaaeat  cosMienoed. 

In  1805,  Venice  was  incorporated  with  the  kingdom  of  Italy; 
and,  in  1808,  the  constitution  of  the  bank  was  completely 
changed. 

At  Venice,  accounts  are  kept  in  Lire,  or  Soldi,  Denari,  and 
also  in  Ducats  and  Grossi. 

12    Denari  =:  1  Soldi 

20   Soldo  s  1  Lirap  or  livio 

6f^  lire  SB  24  Grossi  n  1  Docat. 

Thepe  monies,  aa  already  stated,  have  the  several  deBomina- 
tiotis  of  Valuta  di  Banco,  Valuta  Corrente,  and  Valuta  Piccols. 
Valntadi  Banco  is  the  money  in  which  the  present  Bank  keeps 
siocoonts,  and  has  been  reckoned  sk)  per  cetit  better  than  Valota 
Cornenl>e,  and  Valuta  Corrente  20  per  cent  better  than  Valuta 
Piccoia. 


TBS  COINS  OF  TH£  OLP  REPDBi*IC  dF  TSNICB^  ARK  THf 

FOIiLOWINQ  : 
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t  The  Doppta,  w  Pistole  mi  99  lire 

66M    xZeochino^  or  Sequin  of '23  lire 
CTlie  Half  wd  Qoarter  ditto 

The  Sciido  Veneto,  or  Delia  Croee  of  19  lin,  8  Soldi 
The  Half  and  Quarter  ditto,  in  proportion 
The  Dneatone,  or  Giuatina  of  1  i  Lire 
SiWer  ^  The  Docate  eftiUivo,  of  8  Lire 

The  Half  and  Quarter  ditto,  in  proportion. 
There  are  also  eeveral  base  silver  pieces  of  30,  iO,  15, 
10,  and  &  Soldi. 

Copper.-^The  Soldo  and  the  Half  Soldo,  or  Bagattino. 

These  coins  are  now  valued  in  Moneta  Pieosla>  vhioh  ia  the 
eflaetive  currency  of  Venice;  hut  it  bears  a  fluctuating  agio, 
vrhidi,  in  February,  1805,  was  37  per  cent. 

The  Lira  ia  worth  about  5d.  sterling. 
.    The  Dacat  of  Account,  of  6^  Lire  Piecola,  is  worth  Slfd. 
sterling,  nearly. 

The  ailver  Ducat  is  worth  about  40^.  sterling. 

One  poand  sterling  is,  therefore,  worth  about  48  lire;  but, 
if  Ae  value  of  the  Lire  be  taken  from  the  coinage  introduced  by 
the  Austrian  government,  it  will  be  about  ifd.;  and,  therefore, 
jtl.  sterling  is  worth  66  Lire,  9f  Soldi  Piccoli. 

The  exchange,  between  Venice  and  London,  was  formeriy 
tnmsacted  by  giving  the  Ducat  Banco,  for  an  uncertain  nnmb^ 
of  Pence;  bat,  when  the  French  got  posaession  of  Italy,  thev 
introduced  the  Italian  Livre,  which  is  the  same  as  the  rreneh 
Fraac,  for  the  purpose  of  estaUishittg  an  uniformity  of  coina 
throughout  the  whole  of  Italy. 

The  coins  now  in  circulation,  in  Lombardy  and  Venice,  and 
issuing  from  the  Milan  Mint,  consist  of  the  Dollar  of  5 
Lhrres  (or  6  French  Francs)  and  its  parts. 

• 

The  Austrian  government  retain  this  money  of  account,  in 
the  TreasuiT  Registers;  but,  in  the  various  states,  the  (M 
Livres  are,  from  inveterate  use,  retained  in  commerce,  with  the 
axeejptioii  of  Vaaiee^  where  the  ltali«i  Livre  is  employed,  in 
qntluig  the  aschange,  and  also  in  mcrohaiits  accoonts* 
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The  proportioii  between  the  livre  of  the  States  and  tha 
Italnn  lAyrre,  or  French  Franc,  is  as  follows : 


Itilian  Lirre,  or» 

Livrct. 

French  Franc 

Milan'^ 

27.000 

s     20.723 

Modena 

54.000 

=s     20.723 

Reggio 

81.000 

=     20.723 

Venice 

40.500 

sr    20.723 

Valtdlini 

54.900 

:=     20.723 

Chiaveom^ 

69  065 

:s:     41.446 

Parma 

757.000 

:;;:    183.481 

Tuscany 

100. 

s=:      84% 

The  Livre  of  Bologna  is  equal  to  the  fifth  of  the  Roman 
3cn4o  of  10  Panls, 
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I^Qodon 

rec. 

S5 

Amttcrdam 

rec. 

9 

ComUDtiDople 
Fraace 

tec. 
rec. 

1 
9 

Genoa 

rec. 

1 

Hamburgh 

liBfborn 

MiUn 

rec. 
rec. 
rec. 

2 

5 

9*i 

Naples 

Portugal 

Rone 

rec. 

fii^ea 

rcc. 

5 

66 
7 

Vienna 

rec. 

9 

Frmaoa 

Franca 

Franc,  75  cents 

Livrea 

Florin  ' 

Fturina,  19  centa 

Franca,  93  centa 

Centa 

Franca 

Reea 

Franca 

Francs,  25  centa 


for^Sl 
for 
for 
for 
for 
for 
fur  1 
for  1 
for  1 
for  6o 
for  I 
for     1 


1 
I 
1 
1 
1 


aterUng 

Florin  Banco 

Piastre 

Franc 

LirafnoridiBaneo 

Marc  Banco 

Pessa  of  8  reala 

Lira  Cnrrent 

Dncat  di  Regno 

Ct-nts 

Scndo  Romano 

Florin  Cnrrent 


The  exphaage  between  London  and  Vepice  being  now  quoted 
in  French  francs,  and  nearly  the  same  number  received  for  <£1 
fM  from  France,  the  calculations  with  Venice  are  performed  in 
the  same  manner  as  with  Paris  or  Bonrdeaui^. 


EXAMPLE, 

In  196  pezze,  17  soldi,  6  denari,  of  Leghorn,  how  many 
francs ;  exchange  at  5  fiiincs,  25  cent>  per  pezza  of  B  reals  P 


*  Milan  rives  London  39  livres,  1 1  sons,  or  nearly 
fpr  €i  sterTlug  j  and  Leabqrn  gires  iss}  sosf  for  1 


Freacb  firaacSi 
ofsre^^ 


FOREIGN  EXCHANGES.  401 


METHOD  I.  METHOD  IL 

P.    8.  d. 

196  17  6  1962 

5.25  5| 


980 

1039.00 
17i  soldi  :;si=s4.60 

Fraud  1033.60 


960  9844 

393  49^^ 


Fiorina  1033i>;. 


EXERCISES. 

1.  A  merchant  in  Venice  owes  .£754.  ISs.  4d.  in  London ; 
how  many  francs  will  discharge  the  debt;  exchange  at 
24  francs^  23  cents,  per  pound  sterling? 

2.  In  6387  lire  piccoU,  how  mach  sterling  money ;  exchange 
at  27  francs  per  pound  sterling  ? 

3.  In  7587  lire,  13  soldi,  6  denari  piccoli,  how  mnch  French 
money,  exchange  at  2  lire,  5  soldi  per  franc  P  . 

4.  In  3372  francs,  30  cents,  how  mucYi  Venetian  money* 
exchange  at  2  lire,  5  soldi  piccoli,  per  franc  P  ' 

5.  In  2476  florins,  12  stivers,  8  phennings  banco,  how  mud& 
Yenettfm  mopey ;  exchange  at  4  lire,  18  apldi  piccoli,  per  florin,, 
banoo? 

6.  In  5486  marcs,  12  schillings  banco,  how  much  Venetian 
money;  exchange  at  4  lire,  6  sQldi  piccoti,  per  marc^  current; 
agio,  22f  per  cent  P 


NAPLES. 


At  Naples,  accounts  are  kept  in  docats  di  regno,  and  ex- 
changes are  negociated  by  the  ducato,  or  ducat. 


4M 
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MONIES  OF  EXCHANGE. 

10  Grains  s=  1  CmUb. 

10  CarlinSj  or  100  grains  =  1  D«tcat. 


OCTRRBNT  COINS. 

£•  Pieces  of  3^  4,  andODoeats 
Gold  \  Doable  Onza  of  60  Carlini 

iOnzaof  30  Carlini 
Ducato  di  reg^no  of  10  CarHni 
Halfditto  of  5  Carlini 
Scudo  of  Sicily  of  IS  Carlini 
Halfditto  of  6  Carlini 
The  Tarino,  or  Tarin  of  3  ditto 
Pieces  of  13, 20,  24,  and  26  Grains 

The  Dncat  of  10  Carlini  is  worth  abont  41d.  sterling,  or  SI 
is  worth  abomi  5  Dacats,  88  Grains. 


Silrer 


USANCE- 

The  Usance  for  bills  drawn  from  Engfamd 
Irom  Spain,  2  months. 


DAYS  OP  GRACE. 
Three  Days  ef  Grace  are  allowed,  eicept  for  bills  at  sight. 


COURSE  OF  EXCHANGE. 


Lm^od 

fillet 

48 

Pence  sterliof 

for 

I  Dncat 

Aowterdam 

rte. 

51 

Grains 

for 

1  Fiorta  laace 

Fraac« 

gives 

4J 

:  Frsnrs 

for 

1  Dncat 

Oimom 

gives 

108 

Soldi  foori  di  banco  for 

1  Dncat 

Hsnbarfh 

vee. 

44 

Grains 

for 

1  Marc  fiasco. 

Le^orn 

rec. 

118 

Dttcats 

lor  ] 

100  Pessaof  8  reals 

Portogal 

fives 

650 

Rei'f 

for 

1  Ducat  di  regno 

Spaia 

reo. 

86 

Grains 

for 

1  Dollar  of  ex. 

Teaice 

fifes 

800 

Soldi  PiccoU 

4 

EXAMPLE 

for 

1  Dncat 

la  £SM  sterling,  how  many  ducats,  kc;  exchange  at  42d. 
sterling  f 


FOBXION  EXCHANOS&  409 

42    :    800    :  :    1 
SO 

16000 
Id 


61192000 

42" 

32000 


Ducats      4571    4    3  nearly. 


EXfRCISES. 

1.  Id  1600  ducats,  bow  much  sterling  money;  exdmage  at 
d8)4«  per  ducat  ? 

2.  la  1487  ducats,  d  carlins,  how  much  sterling  money ;  ex« 
ohange  at  38|d.  per  ducat  ? 

3.  Id  df  795. 18s.  5d.  steriing,  how  many  ducats;  exchange 
at  41-^.  per  ducat  P 

4.  In  4826  ducats,  95  grs  ,  how  many  guilders  of  Holland ; 
exchange  at  51^  grains  per  guilder  P 


MALTA. 

At  Maka,  Acoounts  are  kept  in  Scudi,  Tari,  and  Gnuii. 

20  Grani  =     1  Taro,  or  Tarm 

12  Tan    =  24  Carlini  s£  1  Soodo. 

These  monies  hare  /tro  values ;  the  one  denominated  of  SiU 
ver,  and  the  other  of  (tapper,  or  current.  The  farmer  being  to 
the  latter  as  3  to  2. 

TBS  COINS  OF  MALTA  ARE  ^HE  FOLLOWING : 

Gold  i  '^^  Doable  Louis  of  20  Scudi^  wjpfw,  or  13^  silver. 
(  The  Louis  and  Half  ditlo^  in  the  same  proporti<m« 
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y-The  Oiicia,  or  Ovnee  of  dO  Tan 
c^       \  The  Half  ditto  of  15  ditto 
Sflvcr  j  jjj^  5^ j^j  ^f  12  xari,  current. 

(The  Half  ditto  of  6  Tari,  carrent 
Copper.— The  Tari  and  Pieces  of  10,  5,  2f ,  and  1 

The  Scndo  canrent  money  is  worth  about  la.  ML;  the  piece 
of  80  Tari  akmt  53|d.  and  the  Louis  d'or  about  Ids.  8d.  ster- 
ling. 

Malta  exchanges  with  London  by  the  Sicilian  Dollar  of  Sf 
Scudi,  or  30  Tari,  which,  at  present,  is  quoted  at  48d. 


EXAMPLE. 

In  500 Soudi,  4  Tari,  10  grs.,  how  much  sterling  money;  ex- 
change at  48d.  per  30  TariP 


METHOD  I. 

S.     T. 
500    ^ 
12 

3,0)600»4i 


200,^ 


48.=^t  =  ,£40    0    7i 


METHOD  IL  METHOD  HI. 

S.      T.  S. 

500    4V  2f)500 


S 


5)1000    9 


900 

+=i4o" 


4s.=ic£t=  Je40    0    7f 


dOO    U  3Tari=5A=  0    0    4| 

ltdo.a:ts  0    0    2f 


£M    0    7f 


i«H«^ 
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EXERCISES. 

1.  In458icadi,  10  tan,  8  grains,  how  mach  aterlmg  mo- 
ney; exchange  at  47d.  per  30  Tari  ? 

2.  In  <£428.  68.  8d.  how  many  acndi;  exchange  at  47|d. 
per  30  Tari  P 

3.  In  784  acndi,  8  tari,  7  gnins,  how  mneh  sterling  money ; 
etxchange  46id.  per  30  Tari  ? 


PALERMO. 

At  Palermo,  and  tfaronghont  all  Sicily,  accounts  are  kept  in 
Onzie,  Tari,  and  Grani. 


MONIES  OF  EXCHANGE. 

90  Grani  or  Grains  ^  1  Taro  or  Tarin 
30  Tari  «  1  Onza  or  Ounce 

Also,  13  Tari  =  1  Scndo  or  Sicilian  Crown 

5  Scadi  =:  2  Onzie  or  Ounces 

THE  COINS  OF  SIOILY  ARE  THE  FOLLOWING  : 


OaIA  5  "^^  donble  Onza,  or  6  Ducat  piece,  of  60  Tari 
*^***  I  The  Onwi,  or  3  Ducat  piece,  of  30  Tari 

r  The  Scudo  of  12  Tari 
SitTtf  }  Pieces  of  6,  4,  8, 2,  and  I  Tari 

I  The  Carhno  of  10  Grani 


The  Tari  and  Cariino  of  Sicily  are  only  half  the  value  of  the 
coins  of  the  same  name  in  Naples. 


USANCE  AND  DAYS  OF  GRACE. 

The  Usance  for  bilk  drawn  on  Le^om  and  Genoa,  is  1  month 
after  acceptance,  or  2  months  after  date;  on  Romc^  Venice,  and 
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Naples,  B,  or  15  dayi  after  sight;  aad  on  London,  3  OMiithft 
afterdate. 

There  are  no  Days  of  Graee  allowed  here. 


COURSE  OP  EXCHANOE. 

I7iie«rto'ii  Pnett.  CerUdu  Ffktt. 

Sir«s         IIS     Pt9f  for      i  0«sa 

Amsterdam     receives        s{  Tari  for     I  Florin  Banco 

France  receives      so    Grains  for      ]  Fr^ioc 

Qcnon  receives      40    Grains  for      1   Lira  fnori  di  Bnaen 

Lefhom         receives      12)  Tari  for      i  Pesia  of  8  Reala 

Maples  gives         ISO    l>auiU  for  loe  Sicilian  Crowns 

Portngal         receivea       61  Tari  Ant      i  Old  Grasade 

n  receirct       Sf  Tari  for     l  Dollar  of  eachasfe 


EXAMPLE. 

In  1486  Onnces,  2  Tari,  6  Grani,  how  much  steriing  money ; 
exchange  at  1  lid.  per  OonceP 

Oz.        Oz.     T.  G.  d.        s.   d. 

1     :    1486    3    6    ::    114  =  9    6 

H 

13S74 
748 
3iTar.=TV»    0    9| 


3,0)1411,7     9f 
Sr05  17    9|    - 


EXERCISES. 


1.  In  £S4S.  14s.  4d.  how  much  Sicilian  money ;  exdiange 
at  llSd.  per  Oance  P 

3.  In  748  onnces,  8  tari,  5  grani,  how  mnch  sterling  mo- 
ney;  exchange  at  1 13d.  per  Oance? 

S.  In  3941  pezze,  13  soldi,  4  denarf,  of  Legfaoni,  how  much 
Sicilian  money;  exchange  at  13 tari,  per  Pesze P 
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4.  In  1316  onnces,  16  tari,  15  grani^  how  much  Spanidi 
money ;  ei|Lchang«  aft  8|  tari^  per  U^Xht  of  Plate. 


VIENNA. 

m 

At  Vienna  acconnts  are  kept  in  Guldens,  Crentzera,  and 
Pfenings ;  and  Exchanges  are  iMgoeiated  in  Florins  and  Crent* 
aers,  or  in  Rixdollars  and  Creutzers. 


MONIES  OF  EXCHANGE. 

4    Pfenings  =s  1  Crentier  or  Krentzer 

60    Creutzers  s  1  Florio.  or  Gulden 

Ij  Florins,  or   90  Creutzers  ss  TRixdoUar  of  Account 

2    Florinic  or  120  Creutzers  »  1  RixMhr  of  Speoie 


CURREKT  COINS. 

The  double  Souverain  of  134  Florins 
r*  \A   J  The  Souvcrain  of  6^  Florins 
^^^^    }  The  Imperial  Ducat  of  4^,  vith  double  and  quadru- 
ple Ducats  in  proportion. 
The  Specie  Rixddlar  of  2  Florins 
^.,  J  The  Florin 

bilver    ^  The  Half  ditto 

f  he  Kopstick  of  90  Creutzers 

The  Creutzer,  the  half  Creutzer,  the  Groschel,  and 


Copper    5 


the  Pfening. 


The  value  of  the  Souverain,  in  English  money,  is  about  13s. 
10|d.;  the  Ducat,  about  9s.  4^.;  the  Florin,  about  2s.  l^d.; 
and  the  Rixdollar,  which  is  an  imaginary  coin,  about  4s.  Sjd. 


USANCE  AND  DAYS  OF  GRACE. 
The  UsMOi  is  14  dajra  after  acceptance. 
Three  Di&jK  of  Grace  are  aliowad»  but  not  for  biMa  at  sight. 


408  FOREIGN  EXCHANGES. 


COURSE  OF  EXCHANGE. 

Uneeriam  Prioet.  Certam 

Ijondon  rec.      8  Florint,  48  CrcaUert  for      i  Pound  steriiif 

Aatterdam  rce.  144  Rixdollun  for  lOO  Rixdoltan 

Fraaee  rcc.    94  Creotien  for      i  Franc 

Ha»bnrgli  rce.  144  Rndollara  for  100  RhEdolInn  Banco 

LifWoni  f It.    64  Soldi  MoncCa  Bnona  for      i  Florin 

Spain  rce.  900  Florins  cnrrent  for  100  Dncatt  of  Enck. 


EXAMPLE. 

In  7483  Florins,  45  Creutzen,  how  much  steriing  money; 
exohftnge  at  8  Florins,  48  Crentzers,  per  pound  sterling  ? 

F.  Croat  F.  Crent  £ 
8  48  :  7482  45  : :  1 
60  60 


528  }448965(jEB50.  68.  3d. 

4334 

3656 
3640 


saoo 

3168 


EXERCISES. 

i  crontxei's,  how  mudi  sterling 


exchange  at  11  florins,  35  crentzers,  per  pom 

3.  In  3804  florins,  38  creutzers,  how  mach  fterling  money; 
exchange  at  13  florins,  16  creutzers,  per  ponnd  sterling  ? 
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8.  In  Jtl^>  l^s.  4d.  sterling,  how  matiy  Flarins  and  Cmit* 
zew;  exchange  at  9  Floruu,  18  Creutzers,  per  ponnd  sterling  P 

4.  A  remittance,  of  ^f834.  lOs.,  was  nade  in  hills  from  Lon* 
don  to  Vienna;  what  was  the  sum,  received  at  Vienna,  ia  Rix- 
dollars  of  Account,  the  charges  heing  £b.  4s.  6d.;  exchange,  8 
Florins,  27  Oreotzers,  per  pound  sterling  f 


TURKEY*. 

Accounts  are  kept  throughout  Turkey  in  Piastres,  which  tho 
Turks  call  Grouch,  and  the  English  Dollars. 


MONIES  OF  EXCHANGE. 

3  Aspers  =  1  Para 

40  Paras,  or  ISO  Aspers,  =s  1  Piastre 

The  Asper  and  the  Para  are  real  coins,  but  the  Piastre  in 
•ometimes  divided  into  80,  and  sometimes  into  100,  imaginary 
parts,  ealled  Aspers  and  Mitias. 

A  Jux,  or  Jnck,  is  100,000  real  Aspers;  and  a  Chise,  or 
Purse,  is  500  Aspers. 


THE  COINS  OF  TUEKET  A£fi  THE  FOtLOWIMa: 

The  Sultanm,  or  Sequin  Fonducli,  of  4  Piastres,  but 
is  for  5 
Gold  ^  The  Sequin  Mahbub,  or  Zermahhub,  of  3  Piastres 
The  half  ditto,  Nisbie,  of  1  Piastre,  20  Paras 
The  Rouhhie  of  1  Piastre. 
These  coins  vary  a  little  in  their  value. 


*  BilU  are  aeldom  sef^oclated  directly  upon  Loudon,  from  aay  part 
of  Turkey,  remittancet  being  waally  made  by  the  way  of  Vienna,  Mar* 
•eiliei,  or  Leghorn. 

Ee 
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ThB  Allmieblec  of  60  Vms 
The  Groneb,  or  Dollar,  of  40  Pans 
Silver  ^  The  Zelotim  of  30  Paras 
The  Eoabb  of  10  Paras 
TheParaofS  Aapera. 


USANCE  AND  DAYS  OF  GRACE. 

Bilb  between  Constantinopla  and  the  ehief  trading  towns  in 
Europe  are  usually  drawn  at  31  days  sight;  but  from  one  place 
of  Tarkey  on  another,  at  11  days  sight. 

Many  European  merchants  pay  their  bills  on  the  very  day 
they  become  due;  others  take  the  same  number  of  days  of 
gftoe  aa  are  allowed  in  the  place  they  reside. 


COURSE  OF  EXCHANGE. 


Loodon 

ilnitcrdaai 

Frm>€e 

Hsmbargb 

GciiOA 


Naples 
Smynis 

Vienna 


Umcetiain  Prices. 

receivte    18     Piaitrea  for 

rcceivct    64    Paraa  for  i 

fivei       145     Centimei  for  1 

fives        95    Grotes  Flem.  for  i 

fires          1     Lira  for  24 

.tectiYca  14S    FaMS  for  l 

recciTts  li6    Paras  for  i 

gives       iioi  Piastres  for  lOO 

receives    58    Paras  for  i 


Certain  Priee*. 
1  Poaad  sterling 
Florin  cttireai 
Piastre 
ditto 
Paras 

Pcsaa  of  s  re^la 
Ducat  di  rtgao 
Piastres 
Florin  cnntat. 


EXAMPLE. 

In  1480  Piastres^  or  DoHars,  13  Paras,  how  much  sterling: 
money;  exchange  at  18  Piastres  per  pound  sterlinjg;? 


P. 

P.   Par. 

£ 

18    : 

1460  13     :  : 

1 

40 

40 

72,0     )5841.3 


jeSl    8    7 
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EXERCISES. 

1.  In  1804  Piastres/  13  Pima,  how  tnoch  sleriing  money ; 
exchange  at  17  Piastres^  per  ponnd  tterimg  ? 

2.  Reduce  <jf304.  5a.  6d.  to  Turkish  money ;  exchange  al 
17-^  Pimrtres  per  pound  sterling  P 


ST.  PETERSBURGH*  AND  REVEL 

In  Russia  accounts  are  kept  in  Rubles  and  Copecks. 

MONIES  OF  EXCHANGE. 

10  C<mecks  s  1  Grieve,  or  Grieyener 

10  Gneves,  or  100  Copecks  =  1  Ruble 

XUSSIAN    COfN«« 


Gold 


The  Imperial  of  lO  Rubles 
Thehalfdittoof  5  ditto 
The  double  Ducat  of  4|.  ttto 
The  Ducat  of  ^  ditto 


f  The  Ruble  of  100  Conecks 
\  The  halfiuid  quarter  ditto,  in  proportion 
Silirer  <  Pieces  of  15  and  10  Copecks 
/  The  Piat  Copie  of  5  ditto 
^TheAltinofSditto 

c  Pieces  of  5,  3,  and  1  Copecks 
Copper  <  The  Dentischka  of  ^  ditto 
i  The  Poluschka  of  \  ditto 


*  There  ii  no  direct  Exchange  between  8t.  Petersbnrf h  tnd  London, 
dtbti  bmn^  seUled  by  dmring  ami  MoiilliDg  biUs  oa  oMicr 
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VALUE  OF  THB8B  COINS  IN  BMeU0H  MONET: 

£  s.   d. 

The  Imperial  18  worth 1  12    9f 

The  Dacat  of  3  Rubles    ...  0    9    0 
The  Ruble  (1805)  OSS 

Exchangee  are  negociated  by  the  Ruble,  which  ia  lubject  to 
great  fluctnatioa.  In  the  year  1799  it  was  50  per  cent  below 
par,  and,  in  1808,  the  siWer  Ruble  was  worth  2  Rubles  of  Ex- 
change. 

The  chief  circulating  medium,  in  Russia,  is  Assignations,  or 
Bank  Notes,  which  are  issued  by  a  Bank,  called  the  Assigna- 
tion Bank.  They  fluctuate  considerably  in  value,  and  are  most- 
ly at  a  discount,  with  respect  to  gold  and  silyer. 


USANCE. 

Petersbnrgh  umlly  draws  on  London  at  3  months  date. 
On  Hamburgh  and  Amsterdam,  at  65  days  date. 


DAYS  OF  GRACE. 

Bills  drawn  in  Russia,  which  are  payable  after  date,^are  al« 
lowed  10  Days  Grace;  but,  if  payable  at  sight,  3  days  only*. 


COURSE  OF  EXCHANGE. 

Vncertmaa  Priect.  Ctrtm  Mbcr . 

London               givet        so  Pence  iterlisf  for  i  Rnble 

AntterdiB         ftvet        87  Stiren  for  i  Ditto 

Conttantioople    rec.          so  Copecki  for  i  Pitstre 

Fmnce                 givee      980  Cents  for  i  Rnble 

Hnabnif  h          givea        s6  ScbiL  Flen.  Banco  for  i  Ditto 

Tlcnna                 fivei      130  Crentsert  for  i  Ditto 


EXAMPLE  I. 

In  964  Rubles,  90  Copedu,  how  much  sterling  money ;  ex- 
change at  30d.  per  Ruble  P 


«  In  Rniein,  the  Jnlinn,  or  OM  Style,  if  atill  need ;  mi4»  thew^n, 
19  dnyi  muit  be  sdded,  to  billi  drawn  in  Rnwiay  in  order  to  redncc  Ike 
date  to  the  Gregorian,  or  New  Style. 


R. 

R. 

D. 

1    : 

30 

:    SO 
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or  thus,  964| 

30d.  ss  ^1  =  190  10    0 


13)38926  i  of  30d.      =z      0    0    6 

3,0)  341.0  6  ^130  10    6 

"leTso  10    6 


EXAMPLE  11. 

In  7863  Guilders,  10  Stivers,  3  Pennings,  how  mach  Rnssiaii 
money;  exchange  at  38^  Stivers  per  Ruble P 


s. 

G.     S.    P. 

28;     ; 

:    7868  10    2 

16 

30 

456        157370 
16 


466)3516333 
Rabies    5518  35 


EXERCISES. 

1.  In  3446  Rubles,  61  Copecks,  how  much  sterling  money ; 
exchange  at  39^^.  per  Ruble  r 

3.  In  <£748.  4s.  7d.  how  much  Russian  money ;  exchange  at 
39t;d.  per  Ruble  ? 

3.  A  merchant  in  St.  Petersburgh  shinped  350  Poods  of 
Flax  for  a  merchant  in  London,  at  8  Rubles,  15  Copecks,  per 
Pood,  charges,  till  on  board,  9  Rubles ;  the  insurance,  fireignt, 
and  other  charges,  amounted  to  £49, 13s.  8^.  Required  the 
piime  cost  of  the  Flax,  per  Pood»  in  sterling  money  P 

4.  A  merchant  in  Hull  imported  from  St.  Petersburgh  418 
jPoods  of  Tallow,  of  401b.  each.    Required  the  number  of  tons 
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and  value  in  sterling  money,  at  5  Rabies,  35  Copecks*  par  Posd; 
the  charges  of  freight,  to.  being  «£73. 18s.  Td^  eiichan^s  at 
S2^.  per  BuUe  P 


RIGA. 

At    Riga,   accounts  are  kept  in  Rixdollars,  Alberts,  and 
roschen,  or  Ferdings,  and  sometimes  in  Rabies  and  Copscks. 


MONIEIi^  OF  EXCHANGE. 

■ 

90Groehen  =  80  Ferdings 

80  Ferdings  =    3  Florins  zz  1  RixdoUar  AlberU. 

The  RixdoUar  is  vakied  in  two  kinds  of  money ;  these  are, 
Alberts  and  Riga  currency. 

The  Currency  is  generally  reckoned  33^  per  cent  worse  than 
Alberts  Dollars,  but  the  Agio  is  sometimes  40  per  cent  on  the 
Alberts  Dollar. 

The  coins  now  current  at  Riga  are  the  Russian  coins.  (See 
St  Petersburgh. 

Exchanges  with  Britain  are  negociated  by  giving  so  many 
Groschen  for  £\  sterling,  at  present  about  (570).  With  Am- 
sterdam and  Hamburgh,  by  giving  from  90  to  100  RixdoUari 
Alberts  for  100  RixdoUars  Current  of  those  places. 

The  Usance,  Days  of  Grace,  &c.  are  the  same  as  at 
St.  Petersburgh. 


SWEDEN. 

Aecoonts  are  kept  in  Sweden,  in  Riksdalers,  or  RixdoUars, 
ea€h  of  which  consists  of  48  %i  llings,  and  eaeh  Skilling  of  IS 
Runstyoken,  or  Ranstycks." 

In  Sweden,  money  is  distingmshed  by  Banco  and  Currency,  as 
at  Hamburgh  and  Amsterdam.  Banco  is  above  50  per  cent 
better  than  Cnrrency,  2  dollars  of  the  former  being  worth  S  of 
the  latter. 
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Fuer  oDireocy  »  rarj  eoammi  aad  «xtMiiTe  in  thit  eoiin* 
tty»  Bank  N«lei  being  iisiwd  as  low  as  f  «f  a  Dollar,  or  7d. 

sterling. 

MONIES  OF  EXCHANGE.  ' 

12  Fenings,  or  Ore,   =  1  Skilling, 

48  SkiUiogB  se  1  Rixdolbr  ipeeie. 


THE  COINS  OF  SWEDEN  ARE  THE  FOLLOWING: 

SThe    Doable  Dneal,  tlie  Ducat,  and  Half  Ducat. 
The  Ducat  is  wortii  aboat  9s.  2^,  sterling,  in 
English  gold,  but  passes  in  Sweden  for  94  skillings, 
which  are  worth  only  9s.  1  d  in  English  silver, 
r  The  RixdoUar,  of  6  silver  dahlers,  or  48  skillings,  and 
SiWer  <     i>ifi,  tt»  and^r  of  the  Rixdollar  of  the  same  pro- 

i     portionale  valoe. 
C    ncr  I  Pieces  of  12, 9, 6, 4;,  3, 31,  and  U,  Copper  Dahler 
^PP     i     and  the  Runstycke  of  1  Copper  ore. 

The  value  of  the  Specie  RixdoUars,  as  ascertained  at  the 
Mint  in  London,  some  years  ago,  is  4s.  6d.  in  English  silver. 

The  Skilliag  is  worth  about  Ifd.;  the  Silver  Dahlor,  9id.; 
the  Copper  Dahler,  3d.  sterling.  Hence,  c£l  sterimg  is  equal 
in  value  to  2()7  Skillings;  or,  25  Dahler,  30  ore,  silver ;  or,  77 
Dahler,  26  ore,  copper. 


USANCE  AND  DAYS  OF  GRACE. 
The  Usance  is  reckoned  1  month  after  acceptance. 

Six  Days  of  Ckace  are  allowed,  but  not  for  bills  at  sight. 
COURSE  OF  EXCHANGE  WITH  STOCKHOLM. 


Uncertain  Prices. 

Certain  Prioet. 

London 

rec. 

4i  Rixdotlart 

for  £\  gterling 

Amtterdan 

rec. 

44     Skilliogi 

for 

1  Rixdollar  Banco 

Cop€ithm§tm 

wvc 

S6    SkiNings 

for 

1  Rixdollar 

Daatuc 

rec. 

9i  Skilliag! 

for 

1  Florin  cnrreal 

France 

rec. 

94     Skillingt 

for 

3  Florins 

Hamburgh 

rec. 

47    Skillin^      , 

for 

1  Rixdollar  Banco 

Portngal 

rec. 

91     Skillings 

for 

I  Crusade  of  400  rees 

Spain 

rec. 

49    Skillingt 

for 

1   Ducat  Plate. 
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To  convert  Bank  money  into  Currency,  add  f  of  the  sum  to 
itself;  and  to  convert  Current  money  into  Bank  money,  deduct 
4-  of  the  sum  from  itself. 


EXAMPLE  I. 

In  6433  Bi&doUara,  34  Shillings  Banco,  how  many  Sixdol- 
lars,  cunent  P 

R.     S. 
6433  34 
|:=  3316  36 

Rixd.  9650  13 


EXAMPLE  II. 

In  8496  RixdoUars,  18  Skiilings,  how  much  sterling  money  ; 
exehange  at  4  Rixdollars,  43  SkUliugs,  per  Pound  sterling  ? 


R.  S.        R.    S.       £  Decimally. 

4  43  :  8496  18  : :  1  R. 

8  8  4.875)8496.375 


39    )    67971  i:i743.846c:jn743  16  11 


•£1743  16  11 J 


TT 


EXERCISES. 


1.  In  9393  rixdoUara,  19  skillings,  how  much  sterling  money  ; 
exchange  at  4  rixdoUars,  30  skillings,  per  pound  sterling  ? 

3.  In  <£338.  178.  6d.  sterling,  how  manv  rixdollars  and  skil- 
lings;  exchange  at  4-^  rixdollara  per  pound  sterling  P 

3.  In  587  florins,  17  stivers,  8  pennings  Banco,  of  Amster- 
dam, how  many  rixdollars  and  skillings;  exchange  at  44  shil- 
lings per  rixdollar  ? 

4.  In  498  rixdoUars>  38  skillings,  how  much  Hambnigh  mo- 
ney; exchange  at  46|^  skillings  per  rixdollar  of  3  marcs  Banco  ^ 
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COPENHAGEN. 

la  Copenhagen,  and  in  moat  parts  of  Denmark,  accounts  are 
kept  in  Riksdallers,  or  Rixdollars^  which  are  snbdiyided  into 
marcs  and  skiUings. 


MONIES  OF  EXCHANGE. 

12  Fenittgs  ==:  1  Skilling 

16  SkiUings  =  1  Marc 

6  Marcs,  or  96  Skil.  ==  1  RixdoUar 
6  Marcs  Danish         ss  3  Marcs  Labs. 

The  Fening,  Skilling,  and  Marc  Danish,  are,  respectively, 
double  the  Fening,  Shilling,  and  Marc  Lubs. 


THE  COINS  OF  DENMARK  ABE  THE  FOLLOWINO: 

C  The  Specie  tffectwe  Ducat,  worth  about  2^-  Rixdol* 
Gold  ^      lars,  or  15  Marcs 

V  The  Current  Ducat  of  2  Rixdollars,  or  12  Marcs: 

The  Specie,  or  effective  Rixdollar,  of  7  Mares,  6 

Shillings,  Danish  Currency 
The  Krohn,  or  Crown,  of  4  Marcs,  or  64  Shillings 
Silfer  -l      Danish;  Half  Crowns  also  of  2  Marcs 

The  Ebrceers,  or  JuBtus  JudeJt,  of  14  Shillings 

The  Ryksort  at  24  Skillings 

Pieces  of  15,  10, 8, 4,  and  2  SkiUings,  currency. 

Copper.— The  Skilling,  Dauish;  half  and  quarter  ditto. 

The  Current  Rixdollar  is  worth  3s.  8d.  sterling;  the  Crown, 
about  Is.  4d.;  and  the  Current  Ducat,  7s.  5|d.  sterling. 


USANCE  AND  DAYS  OF  GRACE. 
There  is  no  established  Usance  here. 
There  are  8  Days  of  Grace  allowed,  but  none  for  bills  at  sight. 
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COURSE  OF  EXCHANGE. 

Uncerteun  Prices.  Certain  Prices, 

Londoa           rec.        6  RixdoUars  for  £l  Sterling 

AMsterdani    rec.     144  Ditto  ciurreot  f»r  lOO  RixMtera  ^Meo 

Pantiic          rec.      88  RixdolUrs  for  lOo  Rixdollart 

France            rec.      35  Skillingt  Daoiib  fur  i  Fraoc 

HaBbvrgk     rec.    148  Rixdollara  for  lOO  Rizdollara  Banco 


EXAMPLE. 

In  7669  rixdoUam,  2  gkillings  Danish^  how  much  sterling 
money;  exchange  at  6  rixdollars^  1  marc,  per  potiod  {Sterling  P 

R.  M.  R.     M«    S.         Jo 

6     1     :    7669    0    2     ::     1 
6  6 


37  46014 

1*6^  10 


592  )736226 


^1243  12    6 


EXERCISES. 

1.  In  o£621.  168.  Sd.  sterling,  how  nrach  Danish  money ; 
exchange  at  6  rixdoUaia,  I  marc,  per  pound  sterling  P 

2.  In  5000  rixdoUars  Daninh,  how  mach  sterling  money ; 
exchange  at  6  rixdoilars,  7  Bkillings,  per  pound  sterling  f 

3.  In  «£979.  lis.  lOd.  sterling,  how  much  Danish  money; 
exchange  at  6  rixdoUars,  52  skilUngs,  per  poaod  sterling  ? 

4.  How  much  Danish  money  will  he  necessary  to  discharge  a 
debt,  in  Hamburgh,  of  2547  marcs,  Hambro'  Banco  ;  exchange 
142  rixdoUars  Danish,  for  100  rixdoUars  Banco  P 
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DANTZIC,  KONIGSBERG,  AND  MEMEL. 


At  these  places  accounts  are  kept  in  Galdens^  or  Florins,  and 
Groschen. 


MONIES  OF  EXCHANGE. 

18  Pfenings    =  1  Groschen  =  3  Schillings 
30  Groschen  =  1  Florin,  or  Gulden 

3  Florins      s  1  Rixdollar,  or  Thaler 
3  Pmssian  Guldens  make  4  Florins  of  Dantzic. 


THE  CURRENT  COINS  ARE  THE  FOLLOWING  : 

Gold    i  '^^^  ^°^^^  Ducat,  fixed  at  V2  Florins  Dantzic 
2      currency. 

^  The  Reichsthaler>  worth  abont  6  Florins 
I  The  Florin  of  30  Groschen 
Silver  <  The  Tympfen  of  18  ditto;  the  Sechser  of  6,  and 
I      the  Dutgen  of  3  Groschen 
V^  The  Groschen  of  3  Schillings. 

Copper— The  Schilling/ 


USANCE  AND  DAYS  OF  GRACE. 

The  Usance  is  14  days  after  acceptance. 

There  are  10  Days  of  Grace  allowed^  hut  none  for  hills  at 
sight. 

COURSE  OF  BXCHANGE. 

Uncertain  Prices.  Certain  Prices. 

Loodoa  rec.       is  Florins         fur^      i  Sterliog 

AoisUrdam    rec.    spo  Groschen     for*      i  Flemish 
France  rec.     lOS  Rixdollart    for    300  France 

Hanibvrgh     rac.    190  Grotcbcn     for        j  Rixdoliar  Banco 
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EXAMPLE. 

In  14726  florins,  16  grcwehen,  how  much  steriing  money ; 
^change  at  90]^  florins,  for  ^1.  sterling  P 

F.  F.      G.  £ 

9(H    :    14726  16    : :    I 
4  30 


81  441796 

30  4 


243,0    )  176718,4 


■• 


c£727    4    8f 


EXERCISES. 

1 .  In  4964  florins,  21  groschen,  Dantzic  cnrrency,  how  much 
sterling  money ;  exchange  at  18  florins  per  pound  sterling  ? 

2.  lu  ,£206. 178.  Sd.  sterlinff,  how  much  money  of  Dantzic; 
exchange  at  24  florins  per  pound  steriing  ? 

3.  When  tallow  sells,  at  Konigsberg,  at  14  florins  per  stone 
of  33  lb.,  what  is  that  per  cwt  in  sterling  money ;  excnange  at 
18  florins  per  pound  sterling  P 

4.  J.  J.,  of  London,  imports  a  cargo  of  wheat  from  Konigs- 
berg, the  cost  of  which  was  680  florins  per  last,  of  1 1  quarters 
each;  charges  and  commission,  102  florins,  21  or.;  freight  18s. 
per  quarter;  exchange  at  20  florins  per  pound  sterling:  what 
does  it  cost  him  per  quarter  P 


SCOTLAND. 

Accounts  are  kept,  in  Scotland,  in  Poimds,  Shillings,  and 
Pence,  as  in  England;  and,  since  the  Union  of  the  two  King- 
doms, in  1707,  the  current  coins  are  the  same  in  both. 
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Scots  money,  vhich  was  used  in  Scotland,  previous  to  the 
Union^  and  is  still  used  on  some  occasions,  is  divided  in  the 
same  manner  as  sterling  money,  and  is  -rr  part  of  its  value. 

When  bills  are  drawn  upon  London,  from  any  part  of  Scot- 
land, they  are  always  at  a  small  discount,  or  &ere  is  a  smalt 
premium  allowed,  in  favour  of  London,  such  as  1,  or  l^  per  cent; 
bvt  the  premium  is  generally  allowed  in  time,  by  drawing  on 
London  at  a  certain  number  of  days  after  date,  the  par  being  40 
days  i^r  date.  The  premium,  however,  varies  m>m  40  to  60 
days,  but  it  is  generally  higher  for  small  bills  than  large  ones*-^ 
If  the  premium  be  73  days,  it  is  equal  to  1  per  cent 

This  18  not  only  the  case  with  bills  drawn  on  London,  frv>m  any 
part  of  Scotland,  but  the  same  practice  prevails,  in  some  degree, 
in  drawing  bills  upon  London  from  the  distant  parts  of  England. 


EXAMPLE  I. 

What  is  the  net  proceeds  of  a  bill  of  £5Q0,  drawn  at  Edin« 
burgh,  on  London,  pt  ^  per  cent  P 

£  ».     d.  £ 

100     :     17     6     :  :     500 

1     :     17     6     :  :    5 
5 


£4  17    6 
5<K)    0    0 


j^495  IS    6  Net  proceeds. 


EXAMPLE  IL 

A  merchant  in  Glasgow  received  a  bill  on  London  ofJ^SO ; 
what  sum  did  he  receive,  the  bill  being  discounted  the  same 
day,  and  drawn  at  a  premium  of  50  days  P 

^50    0    0 
Int.  for  53  days,  including  1  16    Sf 

3  days  of  grace  —.........-...» 

£UB    3    8i- 
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EXERCISES. 

1.  A  mercLant  in  London  receives  a  bill  firom  Edinburgh  on 
T.  CoutU  and  Co.  bankers,  for  <£780.  Ss.  at  a  preminin  of  j-  per 
cent ;  required  the  amonnt  of  the  preminm  P 

2.  A  merchant  in  London  purchased  goods  in  Dmidee, 
iunovnting  to  £229,  lOs.  6d.«  for  which  he  gave  his  acceptance 
Isl  May,  payable  in  London,  4  months  afUr  date,  vhidi  was 
■old  1st  Jone,  at  90  days  premium ;  how  much  money  was  re- 
ceived from  it? 


IRELAND. 

In  Ireland^  mccomitsarekeptin  Pounds^  Shillinn^,  aodPtfifice, 
as  in  England,  and  the  curreat  ooins  of  botiiooiuitQQa<a^  the 
same**^,  but  their  values  are  not  the  same ;  1  English  shilling 
being  equal  to  Is.  Id.  Irish,  when  at  par,  and  therefore  <£1. 
English  is  equal  to  «£1.  Is.  8d.  Irish^  or  <£100  Engli^  is 
worth  «£108.  6s.  8d.  Irish ;  but  the  coarse  of  exchange  varies 
from  6  to  20  per  cent. 

Ireland  exchanges  chie6y  with  England,  and  English  money, 
when  at  par,  is  converted  into  Irish  by  adding  ^  of  the  sum  to 
itself,  and  Irish  into  English  by  dedacting  ^r^  of  the  sum  hom 
itself. 


USANCE. 

Bills  drawn  from  Dublin  are  mostlv  at  21  days  sight,  or  at 
31  days  date.  If  the  term  of  a  bill  be  longer^  an  advance  is 
made  accordingly,  on  the  course  of  exchange. 

Thus,  if  the  course  of  exchange  be  12f-,  at  21  days  sight,  it 
will  be  12f  at  45  days  date,  and  12|.  at  60  days  date ;  each 
advance  being  neaily  equal  to  the  interest  for  the  edrfeapaftdiBg 
time. 


«  Tbif  bciog  lh«  case,  it  it  uiraecesitry  to  extend  tbiit  article. 
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DAYS  OF  GRACE. 

The  Days  of  Grace,  and  all  other  regulatioM  respecting  bills 
«f  exchange^  are  the  same  as  in  England. 


UNITED  STATES  OF  AMERICA. 

Accounts  in  the  United  States  irere  formerly  kept  in  Poiuids» 
Shillings^  and  Pence,  currency,  and  this  practice  is  still  re- 
tained, on  many  occasions^  but  the  value  of  the  currency  is  dil^ 
ferent  in  diflferent  States. 

In  Maryland,  Pensylrania,  New  Jersey,  and  Delaware,  the 
ratio  of  sterling  money,  to  that  of  currency^  is  as  5  to  d|;  hence 
<£1.  sterling  is  worth  £1,  Ids.  4d.  currency;  or  12s.  iteriing  is 
worth  J£\,  currency. 

In  Virffinia,  New  Hampshire,  Massachusetts,  Connecticut* 
and  Rhode  Island,  the  ratio  is  as  4toS;  or  15a.  sterling  is 
worth  ^1.  currency. 

In  North  Carolina  and  New  York,  the  ratio  is  as  16  to  9  ; 
or  lis.  3d.  sterling  is  worth  £1.  currency. 

In  Georgia  and  South  Carolina,  the  ratio  is  as  38  to  27;  or 
198.  3}d.  sterling  is  worth  <£1.  currency. 


MONIES  OF  EXCHANGE. 

10  Cents     =  I  Dime 
10  Dimes    =  1  Dollar. 

The  Dollar  is  also  divided  into  1000  equal  paits^  called  Mills. 
The  par  of  the  Dollar  is  reckoned  4s.  6d.;  hence  40  Dollars^ 
<£9  sterling. 


COINS. 

The  eoim  most  common  in  the  United  States,  are  Spanish 
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DoUan,  bat  most  European  coins  are  also  corrent';  but  tbe  Tafaw 
of  these  is  commonly  expressed  in  Dollars  and  Hnndredtli  parts 
of  a  Dollar^  called  Cents. 

For  example,  £1  sterling  is  valued  at  4  Dollars,  44  cents ; 
a  Franc  at  18f  cents ;  a  Dutch  Guilder,  39  cents ;  a  Hamburgh 
Marc  Banco,  ^df  cents ;  a  Spanish  Real  of  Plate  at  10  cents ; 
a  Mifaree  of  Portujeral  at  1 1-  Dollar ;  and  all  other  denominatioiis 
of  money  are  in  the  same  proportion,  and  no  foreign  coins,  ex- 
cept the  Spanish  Dollars,  are  aeemed  a  legal  tender. 

The  value  of  the  Dollar  in  the  different  States  is  regulated 
by  the  value  of  the  currency  in  each  State.  In  New  England 
and  Virginia,  it  passes  for  6s.;  in  New  York  and  North  Caro- 
lina, for  8s.;  in  Maryland,  Pensylvania,  Jersey,  and  Delaware, 
for  7s.  6d.;  and  in  Georgia  and  South  Carolina^  for  4s.  8d. 


In  the  year  1789,  a  uniform  method  of  keeping  accounts 
established,  in  the  United  States,  by  an  Act  of  Congress ;  viz. 
in  Dollors  of  10  Dimes,  100  Cents,  or  1000  Mills,  which  is 
adopted  in  all  public  accounts. 

At  the  same  time,  the  American  Government  established  a 
mint,  and  ordered  money  to  be  coined,  of  gold,  silver  and  cop- 
per, of  the  following  denominations  and  values ;  viz. 

rThe  Eagle,  of  the  value  of  10  Dollars,  or  Units,  or 
Gold    •]      «f  2.  3s.  8d.  in  English  gold 

(Half  and  Quarter  ditto,  in  the  same  proportion. 

^The  Dollar,  or  Unit,  of  the  value  of  I  Spanish  Milled 
Q..        \     Dollar,  or  48.  3|d.  in  English  silver 

J  Half  and  Quarter  Dollars,  Dimes  and  Half  Dimes,  in 

C     the  same  proportion. 

f  The  Cent  of  the  value  of  x^v  ^^  ^  Dollar,  or  about 
Copper  3      lid.  sterling 

\  Half  Cent,  in  the  same  proportion. 

At  Philadelphia,  a  public  Bank  was  established  in  the  year 
1790,  which  was  called  the  United  States  Bank. 

The  capital  of  this  Bank  was  fixed  at  10  millions  of  dollars, 
and  divided  into  25,000  of  400  dollars  each.  These  shares 
are  transferable,  and  yield  a  dividend  of  7  or  8  per  cent,  payable 
half-yearly.  The  constitution  and  government  of  this  bank  are 
nearly  on  the  plan  of  the  Bank  of  England ;  it  is  therefore 
unnecessary  to  give  a  particular  description  of  this  establish- 
ment. 
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AMERICAN  STOCK,  or  PUBLIC  FUNDS. 

The  war,  in  which  the  American  States  eng^aged  with  Great 
firitaiu^  reqairing  much  mor^  money  for  its  support  than  could 
be  immediately  raised,  the  Confess  authorised  the  emissioil 
of  bills  of  credit  to  the  amodnt  oi  3,000,000  of  Spanish  dollars^ 
for  the  purpose  of  carrying  on  the  war,  and  the  twelye  confede** 
rated  Colonies  were  pledged  for  their  redemption*  This  plan 
was  had  recourse  to  as  long  as  it  was  found  possible  to  maintain 
the  circulation  of  the  bills;  but,  at  length,  the  immense  quantity 
of  paper  in  circulation  caused  it  to  decline  in  value  yeiy  rapid- 
ly, which  induced  the  Congress  to  come  to  the  resolution  of 
limiting  their  emissions  to  200,000,000  of  dollars.  This  snm 
was  so  great,  that  their  agents  could  not  obtain  the  necessary 
supplies  on  credit,  and  in  the  year  1780,  it  became  necessary  to 
attempt  other  means  of  carrying  on  the  war.  OUier  meahs 
were  then  resorted  to;  such  as,  requisitions  on  the  several 
atates,  regular  accounts  of  which  were  to  be  kept  and  afterwards 
paid  by  the  general  government  in  Spanish  milled  dollars^ 

In  1783,  Congress  pledged  the  honour  of  the  United  States 
for  the  payment  of  all  tne  public  creditors,  and,  in  17^,  passed 
an  ordinance  for  establishing  a  board  of  Commissionars  for 
settling  all  accounts  between  the  United  States  and  the  indivi«. 
dual  States ;  but  it  was  not  till  the  year  1790.  that  the  depre- 
ciated paper  currency  of  the  war  was  actually  fonded,  by  an 
act  of  Congress,  for  making  provision  for  the  debt  of  the  United 
States. 

After  this,  several  other  acts  were  passed,  at  difiereni  periods, 
relating  to  the  methods  of  providing  for  the  expenses  of  the 
government,  and  of  paying  the  interest  of  its  debts. 

The  whole  amount  of  the  public  debt  of  the  United  Stales,  on* 

the  1st  January,  1805,  was. 

Dollan. 

Foreifodebt 4,o65,ooo 

Deferred  Stock,  6  perceut 13,679,966 

3  perceut  Slock 19,094,331 

OU  6  per  ceot  Stock 8S,190;863 

5)  per  ceot  Stock •    l^S47,S0O 

4)  per  cent  Stock 176^000 

6  per  ceot,  1796  80,000 

6  percent  Navy 711,700 

8  per  cent  Stock 6,46t,aoo 

Bank  of  Unitec)  States  loan    700,000 

Louiaisna  Stock,  1803 ll,950,oilo 

86,950,559 
Ff 
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The  above  amount  is  exdusWe  of  the  sums  redeemed  by  the 
Commiwioners  of  the  Sinking  Fund,  which^  at  the  above  period, 
amounted  to  1 1 .689,366  dollara. 

The  imUreit,  or  dividenda,  on  the  above  faiids,  beeoiaea  doe 
quarterly,  and  the  days  of  payment  are  tlie  Sist  March,  30th 
Jane,  30th  September,  and  Slst  Deoember,  and  are  regularly 
paid,  either  at  the  Treasury  of  the  United  States,  or  at  the  loan 
offices,  ia  the  different  States,  as  may  suit  the  oonvenieney  of 
the  hohler. 

The  dividends  maj  also  be  reeeived  in  Grreat  Britain,  or 
Holland,  by  authorising  ,the  Bank  of  the  United  States  to  re- 
ceive them,  who  will  remit  them  to  their  agents  in  London,  or 
Amsieidam,  at  the  current  rate  of  exchange. 

The  dividends  payable  in  London  are  remitted  to  Messrs. 
Baring,  Brothers,  and  Co.  by  whom  they  are  paid  on  any  Mon- 
day, Wednesday,  Thursday,  or  Saturday,  between  the  hours  of 
ten  and  two. 

Tife  pnrehaser  of  American  stock  receives  a  certificate, 
atetiBg,  that  the  United  States  are  indebted  to  him,  or  his  as- 
sigliSy  tiie  amoont  therein  specified,  and  the  assignment  of  these 
oertificates  is  the  mode  of  making  transfers  in  these  funds.  The 
holder  of  such  certificates  may,  at  any  time,  have  them  regis- 
tered in  his  name  in  the  books  of  the  Treasury  at  Washington, 
or  at  tibe  Loan  Office  of  any  particular  state,  and  receive  a  new 
certificate  in  his  own  name.  This  transaction  is,  however,  at- 
tended with  some  expense  to  persons  residing  in  Great  Britain, 
as  it  is  usual  to  employ  a  Notary. 

The  affiiirs  of  America  having  undergone  little  alteration,  in  a 
financial  point  of  view,  and  the  difficulty  of  procuring  accurate 
information  of  these  afiUrs  considerable,  it  is  presumed  the  above 
statement  will  convey  a  tolerable  idea  of  the  nature  of  the 
American  public  funds. 

Shares  in  the  bank  of  the  United  States  are  bought  and  sold 
in  London,  In  the  same  manner  as  American  stock,  and  thia 
stock  is  preferred  by  many  persons,  not  only  on  acconut  ei  the 
probability  of  an  increase  ot  dividend,  but  because  they  may  re- 
ceive their  dividends  in  London,  on  signing  a  requisition  to  that 
effect,  without  any  risk  of  deduction  for  bad  bills. 

The  capital  of  the  bank  is  10,000,000  of  dollars,  %nd  divided 
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into  35,000  shares,  of  400  dollars  eadi,  and  has  hitherto  yielded 
considerable  profits. 

The  Brokemge  on  airdiaeriptislKis  of  Attimca&  Stofck^  bought 
and  sold  in  LoiSlon,  is  5s.  per  etnt. 


EXAMPLE  I. 

Reqnired  the  value  of  10670  dollars,  55  cents,  American  3 
per  Cent  stodL,  at  55  per  cent 

Dol.     c.  £     s.    d. 

tO&70  55,  at  4a.  6d.  per  dol.  a  3400  17    6 

i^400  17    6 
11 


26409  13    6 
5 

100)ld30,4S    3    6 


^1330    9    7|    Answer. 


EXAMPLE  II. 

How  much  American  OM  6  per  Cent  Stock  may  be  porcha- 
aed  lor  J^379.  8s.  6d.  steriing,  at  118  per  cent  ? 

£  £     s.   d,  D. 

9    :    d79    8    6    ::    40 

10 


d794    5 

4 


9)  15177 


1686,334  Dollars^  at  118  per  cent 
100 


118)168633 


D.  1439.09  Stock. 
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EXERCISES. 

1.  What  is  the  ymHub,  in  gleiiing  money,  of  3785  AtSkn,  95 
centSf  3  per  Cent  American  Stock,  at  6S^  per  cent  P 

2.  How  moch  American  6  per  Cent  Navy  StodL  may  be  pur- 
chased lor  £065.  98.  8d.  sterling,  at  123  per  cent  ? 


USANCE  AND  DAYS  OF  GRACE. 

There  is  no  established  Usance  with  the  United  States; 
foreign  bills  being  mostly  drawn  at  a  certain  number  of  days 
after  sight. 

Three  days  are  allowed  for  retiring  a  bill,  after  it  is  doe,  as 
in  England. 


COURSE  OF  EXCHANGE. 

Uncertain  Pricet,  Certain  Pricet, 

LoodoB  rec.  440  Dollars,  more  or  lest,  for  j^ioo.  iterlio|(;  or  io 

nvch  Currency  p.  ct.  above  or  below  par. 
AaMtefdaiii    rec.    39  Centl  for      i  Guilder  cnrrenl 

Hanbargb      rec.  33)  Cents  for      1  Marc  Banco 

France  gir.    5    Fraacti  34  Centioief    for      1  Dollar* 


EXAMPLE  L 

In  1869  dollars,  40  cents,  how  much  sterling  money ;  ex- 
change at  [Mur  ? 

METHOD  I.  METHOD  IL 

D.  D.    c.  8.    d.  D. . 

1     :    1869  40    : :    4    6  1869.40 


H 


4s.  =1=373.88 

7476  6d.H=  ^-735 

934    6  

f  4s.6d.»l    9i  £^20S\5=i£iSO  12    Si 

2,0)841,2    3t 
«£490  12    d| 
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METHOD  III. 
D.  D.     c.  £ 

40     :     1869  40     : :    9 

9 


4,0)1682,4.60 

^420.615  =  j^420  12    8| 

EXAMPLE  II. 
In  1467  dollars^  25  cents,  how -macli  sterliug  money;  ex- 
change at  2  per  cent  above  par  ? 

D.  D.  D.     c. 

100    :    102     : :     1467  25 

40  9  918 


4000       918  11 73800 

146725 
1320525 


4,000)1346,935.50 

£336.733875  s  £336  14    8 

EXAMPLE  III. 
In  ^86. 178.  6d.  sterling,  how  much  American  money;  ex- 
change, 2  per  cent  under  par  ? 

METHOD  L 
£         £     s.    d.  D. 

9    :    786  17    6    ::    40 

10 


7868  15    0 

4 


9)31475    0    0 

D.        D.        : 

100  :  102  : :    3497.22 

102 


699444 
34972222 


100)35671666 

T   D-  c. 

3567.1666  ^  i5W  16j-  Answer. 
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METHOD  IL 

£ 

£              D. 

9 

:    786.8T5     ::    40 

100 

4080          103 

mm 


900   62950000   4080 
3147500 


9,00)32104500,00 
D.  3567.16| 


EXERCISES. 

1.  In  891  dollars,  80  eentB,  how  much  ftleriisg  money  ;  es- 
ehange  at  par  ? 

2.  In  4282  doUara,  50  eenU,  haw  moch  sterling  money;  ex- 
change at  2|  per  cent  above  par  f 

3.  In  «f  509L  88.  €d.  sterling,  how  many  dollars ;  exchange 
at  4|  per  cent  aboye  par  ? 

.  4  A  flMTohant  in  Londan  o«e»  7824  dollars,  45  cents,  te  a 
house  in  New  York;  what  sum,  in  sterKng  SiOM^,  ia  aeoeanry 
to  discharge  the  debt,  when  exchange  is  at  3^  p.  et  under  par  ? 

5.  For  what  sum,  in  sterting  money,  should  a  bill  be  drawn 
to  remit  5000  doUaie,  whien  exchange  is  &{-  per  cent  above  par  ? 

6.  In  2482  dollars,  26  oMta,  how  much  Dutch  money;  ex- 
change at  36  cents  per  guilder  P 

7.  In  2296  marcs,  10  scbilliags,  8  pennings  Banco,  of  Ham- 
burgh, how  many  dollars;  exchange  at  33  cents  per  marc 
banco? 

8.  In  5348  francs,  35  cents,  how  many  dollars ;  expunge  at 
5  francs,  30  cents,  per  dollar  ? 
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WEST  INDIES. 

AccovbU  are  kepi  in  the  British  islands  in  Poondi,  Shillings, 
and  Pence,  currency*  The  Pound  being  divided  in  the  same 
manner  as  the  Pound  sterling* 

The  currency  of  the  West  Indies  is  an  imaginary  money,  and- 
Yaries  in  value  in  different  islands,  <£100  sterling  being  equal 
in  vahie  t»j£\40  cnneney  in  seme  islands,  and  «£200  currency 
in  others. 

The  Spanish  Dollar  is  the  principal  circulating  coin  in  the 
West  Inaies,  and  the  standard  ny  which  the  value  of  all  other 
moniea  is  regulated. 

Althouffh  the  value  of  the  currency  has  beeu  attempted  to  be 
itxti  by  ttw  in  several  of  the  islands,  yet  it  is  chidBy  r^^lated 
by  the  coofse  of  exchange  vrith  London,  which  is  liable  to  great 
variation,  and  even  affects  the  value  of  the  cotn«. 


In  Jamaica,  the  value  of  currency  is  fixed,  J£l40  currency 
(qt  J£100  sterling ;  and,  instead  of  exchange,  there  is  a  premium 
on  London  bills,  of  from  10  to  20  per  cent. 


TBB  CVRRENT  COINS  IN  THE  BRITISH  ISLANDS  ARE  THE 

FOLLOWINO  : 


Spanish 


GOLD.  dwt.  gr. 

The  Doubloon         weight  17    8 
The  Two  Pistole  piece  ...     8  16 

The  Pistole        4    8 

The  Half  ditto   2    4 


TheJohanese,  or  Joe 18  12 

The  Half  ditto  9    6 

Portuguese  -^  The  Quarter  ditto     4  15 

TheMoidore      6  22^ 

The  Half  ditto  3  11 


The  Guinea   5    8 

Endish    ^  The  Half  ditto  2  16 

The  Third  of  a  Guinea...     1  19 


•o' 


I 


Valae  ia  cur. 

^5    0     Q 
2  10    0 
1     5    0 
0  12    S 

5  10 
2  15 

1  7 

2  0 
1    0 

0 
0 
6 
0 
0 

1  12    6 
0  16    3 
0  10  10 
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Silver 


The  Dollar wortii  <£0  6      8 

The  Half  ditto 0  3      4 

The  Quarter  ditto 0  18 

The  Eighth  0  O   lO 

The  Sixteenth  0  0      5 

The  Bit,  or  Bin    o  0     r| 


In  some  of  the  islands  there  are  also  small  oopper  ooins, 
called  Dogs  and  Half  Dogs.    TJie  Dog  is  worth  Ijd.  currency. 

The  intrinsic  par  of  the  carrency  of  the  above  coins,  in 
English  gold«  is  «&100=sjf  154. 15s.  currency. 

In  the  French  islands,  the  French  inhabitants  keep  their  ac- 
counts in  Francs,  or  lirres.  Soles,  and  Deniers. 

^  In  some  of  the  Dutch  colonies,  accounts  are  kept  in  the  same 
coins  as  in  Holland,  and  others  in  Pieces  of  Eig^t,  that  is.  Pias- 
tres current  of  8  Reals,  or  Schillings ;  each  Real  being  divided 
into  6  Stivers. 

In  the  Danish  islands,  accounts  are  kept  ui  Piastres,  or  Rix- 
dollars  current,  also  called  Pieces  of  Eight. 

In  the  Spanish  islands  and  in  all  Spanish  America,  accounts 
are  kept  in  Pesos,  or  Dollars  of  8  Reals,  which  are  subdivided 
into  16  parts,  and  also  into  34  Maravedies  Mexican  Plate. 

Bills  drawn  in  the  West  Indies,  on  London,  and  not  duly  ho- 
noured, 9iie  returned  to  the  drawer  with  certain  damages,  or 
charges,  which  are  generally  from  8  to  10  per  cent 

Currency  is  converted  into  sterling  money,  and  vice  versd, 
by  nmple  stating  of  Proportion. 


EXAMPLE. 


In  «£B79.  8s.  6d.  how  much  sterling  money ;  exchange  at 
^165  per  ^100  sterling? 
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£  £     s.    d.  £ 

165    :    879    8    8    :  :     100 

10 


8794    6 

8 
10 

165)87943    6 

8 

£532  19 

9i 

EXERCISES. 

1.  In  <£987.  \2b,  6d.  sterlings  how  much  Jamaica  cnrrency ; 
exchange  at  <£140.  carrency,  per  ^100.  sterling  ? 

2.  In  <£7843.  8s.  9d.  Barbadces  cmrrency,  how  much  ster- 
ling money;  exchange  <£145.  per  J^IOO.  sterling  P 

3.  In  £810.  58.  3d.  Trinidad  cnrreucy,  how  much  sterling 
money ;  exchange  at  £192^  per  £100.  sterling  ^ 

4.  In  7537  dollars^  50  cents,  how  much  sterling  money ;  ex- 
change at  463  dollars  per  <£100.  sterling  ? 

5.  In  2^500.  sterling,  how  many  dollars;  exchange  at  51 4d. 
per  dollar  ? 


ARBITRATION  OF 
EXCHANGE. 


Arbitration  of  Exchange  is  a  comparison  between  the 
Courses  of  Exchange,  of  seyend  pkices,  in  order  to  discover  the 
most  advantageous  method  of  drawing  and  remitting  bills. 

Aribitration  is  of  two  kinds.  Simple  and  Compound. 

Simple  Arbitration  comprehends  all  exchanges  where  three 
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place*  are  oonceroed ;  and  Componbd  ArbitratWD  all  exchangees 
where  mare  than  three  places  are  concerned, 

SIMPLE  ARBITRATION. 

The  nae  of  Simple  Arbitration  is^  to  discoTer  whether  it  be 
more  faTourableto  exchange  directly  with  any  place^or  through 
the  medium  of  a  third  place;  or,  in  the  case  of  a  remdUmmce, 
whether  it  would  be  more  advantageous  to  purchase  a  bill  on  the 
spot,  upon  an  intermediate  place,  to  be  sent  for  negociation  to 
tne  place  which  is  the  ultimate  object  of  the  operation;  or,  in  the 
case  of  a  drafts  whether  it  would  be  more  advantageous  to  make 
a  remittance,  from  such  a  plaee  to  an  intermediate  place,  upon 
which  the  amount  might  then  be  valued.  The  object  of  these 
operations  may  in  general  be  attained,  by  obeerving  the  follow* 
ing  directions : 

1.  If  the  place  where  a  merchant  resides  give  the  eertam 
price  to  that  with  which  he  negoicates,  in  remitting^  he  should 
make  use  of  that  intermediate  place  by  which  the  kighesi 
exchange  may  be  obtained;  bnt  the  contrary  m  drQwing. 

2.  Bnt  if  the  place  where  he  resides  give  the  umcerttdn  pric^ 
it  is  best  to  remit  through  that  place  which  establishes  the 
lotoest  exchange ;  and  vice  versi,  in  drawing. 


EXAMPLE. 

If  the  exchange  between  London  and  Lisbon  be'68d.  sterling 
per  mihee,  and  that  of  Amsterdam  on  Lisbon  48  grotes  Flemish, 
per  old  Crusade^  what  is  the  arbitrated  rate  of  exchange  be- 
tween London  and  Amsterdam. 


R.     R. 
400  :  1000  :: 
68  :    240 

D. 

48 

272,00   2400,00 

48 

« 

19200 
9600 

272)115200 

■        Se 

h.  sn 

Grotes    423^=^35    3/^  for«f  I.  sterliug. 
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If  the  aetoal  or  dirifci  exohaoge,  lietweeo  London  and  Am* 
•terdam,  be  higher  than  35  sch.  3^  gr.>  it  is  evident  I^ondon 
would  lose  by  drawing  directly  on  Amslerdani;  it  wonld,  there- 
fore>  ht  more  advantageous  for  London  to  draw  indirectly  on 
Anaterdam  throueli  Lisbon^  but  if  London  has  to  remit  to  Am- 
sterdam, it  would  be  most  advantat^eous  to  do  it  directly,  whes 
the  direct  coarse  of  exchange  is  higher  than  the  indirect  course*. 

Simple  Arbitration  should  be  well  understood  by  the  stadent^ 
previous  to  entering  upon  the  stndy  of  Compound  Arbitration, 
as  it  is  not  only  the  foundation  of  Compound  Arbitration/  but  is 
of  more  general  ap]ilication,  and  of  greater  use  in  real  business, 
as  it  seldom  happens  that  exchange  transactions  are  extended 
to  more  than  three  places  in  one  operation. 


EXERCISES. 

1.  If  the  exchai^  between  London  and  Madrid  be  43d.  ster- 
ling per  dollar  of  plate,  and  between  Genoa  and  Madrid,  618 
marayedies  of  plate  per  scudo  d'oro;  what  is  the  proportionate 
or  arbitrated  rate  of  exchange  between  London  and  Genoa  ? 

3.  If  the  exchange  between  London  and  Paris  be  34  firancs, 
85  cents,  per  pound  sterling,  and  between  Paris  and  Amsterdam 
54  grotes  for  3  francs,  what  is  the  arbitrated  rate  of  exchange 
between  Loudon  and  Amsterdam  P 

3.  If  the  exchange  between  Amsterdam  and  Paris  be  54} 
grotes  for  3  francs,  and  between  Amsterdam  and  London  33s. 
9  gr.  Flemish,  per  poond  sterling,  what  is  the  arbitrated  rate  of 
exchange  between  Londoa  and  FeirisP 

4.  If  the  exehange  between  Londcm  and  Amsterdam  be  d5s. 
5gr.  Flemish,  and  between  Amsterdam  and  Hamburgh  33ff 
atif  era  banoo,  for  2  marcs  banco,  what  is  the  arbitrated  rate  of 
exchange  bftwecn  London  and  Hamburgh  ? 

5.  If  London  must  remit  to  Paris  at  25  francs,  24  cents,  per 


'*  In  objcrving  whether  the  prices  be  fsTourable  or  uofaToiirable  for 
any  place,  the'adTaDtage  of  that  place  matt  not  be  confoauded  with 
the  advaotage  of  all  the  place*  concerned,  for  it  mnat  be  recollected, 
that  the  place  drawn  open  and  the  place  /remitted  to»  or  the  drawer 
ftod  remUier  of  a  billy  bate  oppo^he  intere^le. 
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pound  sterling,  and  must  draw  for  the  yalne  upon  Amiterdam 
at  3(is.  9gr.  per  pound  sterling;  but,  when  the  order  arrived, 
the  exchange  oetween  London  and  Paris  was  25  francs,  85  cents; 
what  ought  to  be  the  rate  of  exchange,  between  London  and 
Amsterdam,  to  make  up  for  the  advance  that  wonld  attend  the 
remittance  in  this  case  ? 

6.  If  a  merchant  in  London  has  orders  to  remit  to  Genoa, 
when  the  rate  of  exchange  is  5S|d.  per  pezza,  and  to  draw 
upon  Spain  at  41  d.  per  piastre ;  bat  before  the  order  was  fulfilled 
the  rate  of  exchange  between  London  and  Genoa  was  at  53-|d. 
per  pezza;  at  what  price  must  London  draw  upon  Spain,  to  make 
jthe  remittance  and  draft  upon  an  equality  ? 

7.  A  merchant  in  London  was  ordered  to  remit  14950  francs 
to  Venice,  at  27  francs  per  pound  sterling,  and  to  draw  for  the 
value  upon  Cadiz  at  40d.  per  piastre ;  but,  when  the  order  ar- 
rived, exchange  with  Venice  was  at  37  francs,  92  cents,  per 
pound  sterlhig ;  at  what  rate  of  exchange  must  London  draw 
upon  Cadiz,  in  order  that  the  draft  may  be  equal  in  value  to  the 
remittance  P 


COMPOUND  ARBITRATION. 

Compound  Arbitration  is  the  comparison  of  tiie  rates  of  ex- 
change between  more  than  three  places,  in  order  to  discover  the 
most  advantag^us  method  of  drawing  or  remitting  bills  of  ex- 
change, through  the  various  places  concerned  in  the  comparison. 

This  species  of  Arbitration  is  merely  an  extension  of  Simple 
Arbitration,  two  or  more  operations  of  this  kind  being  joined, 
by  which  a  series,  or  chain,  of  Simple  Proportions  are  connected 
with  one  another,  each  of  which  may.  be  solved  separately «  or 
the  whole  by  one  operation. 

Besides  the  advantages  resulting  to  commerce,  in  transac- 
tions of  this  nature,  in  discharging  debts  in  foreign  places,  and 
transferring  property  from  one  country  to  another,  considerable 
profits  are  sometimes  made,  by  buying  and  selling- bills,  and  ne- 
gociating  them  through  difiereut  places. 

It  is,  therefore,  indispensibly  necessary  to  all  persons  engage 
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ed  In  extemire  foreign  couunerce,  to  be  thoroughly  acquaitited 
with  the  method  of  performing  calculations  of  this  description.-^ 
Foreign  merchants  are  extremely  expert  in  the  application  of 
this  rale  to  commerciar calculations;  which  is,  perhaps,  the 
reason  that  they  so  ^  excel  the  English  in  the  science  of  ex- 
change, aJthoagh  inferior  in  almost  every  other. 

Previous  to  entering  on  the  study  of  this  hranch  of -exchange, 
it  is  absolutely  necessary,  that  Vulgar  and  Decimal  Fractions, 
and  Simple  and  Compound  Proportion,  be  well  undertood ;  and 
it  would  greatly  abridge  the  labour  of  calculation,  if  the  account- 
ant knew  the  manner  of  using  Logarithms. 

As  these  subjects  have  already  been  Explained,  in  the  former 
part  of  this  work,  it  is  unnecessary  to  make  any  observations  on 
them  in  this  place;  but  the  calculations  being  mostly  performed 
at  one  operation,  by  a  combination  of  Simple  Proportions,  called 
the  Chain  Role,  the  following  directions,  for  arranging  the  terms 
and  performing  calculations  by  that  rule,  will  be  found  of  very 
easy  application. 


CHAIN  RULE*, 

1 .  Find  what  terms  are  antecedents  and  what  are  consequents, 
which  may  be  done  as  follows  : 

2,  Place  that  term,  or  sum,  upon  which  the  demand  lies,  to- 
wards the  right  hand,  as  the  Jirst  consequent ;  to  the  left  of  this 
term,  and  one  line  lower  down,  place  the  first  anteoedent,  which 
must  be  of  the  same  name,  or  kind,  as  the  first  consequent,  or 
term  of-  demand,  and  of  the  same  value  as  the  annexed  conse- 
quent. 


S.  In  the  same  manner,  the  second  antecedent  must  be  of 
the  same  name  as  the  second  consequent,  and  of  the  same  vahie 
as  the  third  consequent,  and  so  on  for  any  given  number  of 
terms. 

4.  The  terms  being  all  arranged,  multiply  all  the  consequents 


*  Any  quest ioo,  tbat  can  be  perfomed  by  IhU  rule,  confitUofa 
Bumbtr  of  ternu  wbich  bear  a  certain  proportion  to  each  other ;  these 
termi  arc  divided  into  two  classes,  called  AntecidenU  and  Consequents^ 
from  being  the  Antecedents  and  Consequents  of  the  diiferenl  propoi-. 
tlons. 
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hilo  each  other,  and  also  dl  the  aatecedenta  ialo  «cbh  other ; 
tiiea  divide  the  product  of  the  conseoaents  by  the  prodaet  of 
the  aotecedents,  and  the  quotient  will  be  the  answer,  in  the 
same  denomination  as  the  last  consequent. 

It  may  be  of  use  to  remark,  that,  if  tlie  anteoedenU  aud  con* 
sequents  are  properly  arranged,  each  article,  or  species  of  term, 
is  twice  entered,  except  that  term  which  is  of  the  same  name 
with  the  answer,  and  which  is  called  the  odd  term. 

It  may  also  be  remarked,  that  no  two  articles  of  one  denomi* 
nation  can  be  in  the  same  column,  because  the  terois  are  ar- 
ranged in  the  form  of  an  equation,  and  that  qoantities,  that  are 
eqiml  to  each  other,  are  neglected,  aud,  therefore,  the  answer 
will  be  of  the  same  denomination  with  the  last  consequent,  or 
odd  term. 

Some  authors  place  the  term  of  demand  at  the  baitem  of  the 
column  of  consequents,  instead  of  placing  it  at  the  lop  of  the 
column,  as  here  directed.     The  result  is  the  same  in  both 
cases,  but,  by  placing  it  at  the  top,  it  serves  as  a  direction  to 
the  first  antecedent,  which  must  be  of  the  same  denomination. 

The  chain  rule  may  be  proved  by  reversing  the  arrangement, 
that  is,  by  considering  the  answer  as  the  term  of  demand,  and 
making  the  last  consequent  the  first  antecedent,  and  all  other 
consequents,  antecedents.  The  result  will  then  be  the  original 
term  of  demand,  if  the  work  be  right* 


EXAMPLE  1. 

Suppose  the  exchange  between  London  and  Amsterdam  to 
lie  36  Schillings  Flemish  per  £i  sterling;  between  Amsterdam 
and  Lisbon,  42  Grates  Flemish  for  1  Old  Crusade;  and  between 
Lisbon  and  Paris,  490  Reesibr  3  Fittncs;  what  is  the  arbitrated 
rate  of  exchange  between  London  and  Paris*  ? 


*  This  queftioB  may  be  resolved  by  three  timple  proportioiWi  as 
follows : 


Sch. 

Sch.              € 

8.    d. 

36 

:       di     :  :         1 

:      1    Hi 

R. 

R.             s.  d. 

a.    d. 

400 

:     490     :  :     111} 

:     3     4tV 

S.    6. 

£               F. 

F.  C. 

^    4tV 

:         1     :  :         3 

25  19  ucai'ly. 
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1  Pound  sterliog 
1     Pound  sterlifig        s      36  SekiUings  Flem. 
3f  Schillingi  Flem       s        1  Old  Crotade 
1    Old  CruBade  »    400  Rees 

490     Rees  =         3  Francs. 

Then  35x400x3       43200    ^_ 

"490x34    *=  T715-25 francs,  19 cts. nearly. 

Operations  of  this  kind  may  often  be  abridged  by  striking 
out  such  numbers,  or  multiples  of  numbers,  as  occur  in  both 
columns,  or  by  using  Logarithms  in  performing  the  operation. 

EXAMPLE  IL 

A  merchant  in  London  having  to  remit  ^500  to  Madrid,  how 
many  Piastres  will  it  amount  to,  if  remitted  to  Amsterdam,  at  35 
sch.  per  Pound  sterling,  from  thence  to  Paris  at  5b  Grotes  per  Ecu, 
from  thence  to  Venice  at  100  Ecus  per  tK)  Ducats  banco,  and 
from  Venice  to  Madrid  at  360  Maravedies  per  ducat  banco;  and 
what  would  be  the  gain  or  loss  by  this  transaction,  the  direct  ex- 
change betwixt  London  and  Madrid  being  42|d.  per  Piastre  P 

Antecedeotfl.  Consequtrnts. 

£500  Steriing 

£1  =35  Sch.  Flera. 

1  Sch.  Flem.  =       12  Grotes 

58  Grotes  s=         1  Ecu 

100  Ecus  =s      60  Ducats  Venice 

1  Ducat  =     360  Maravedies 

S72  Maravedies  s         1  Piastre 

560x85x12x60x860    4536000000    q|!;ft    ^  ": 
"     58x100x27a        ""    15776CK>    "" 

TO  FIND  THE  NUMBER  OF  PIASTRES  AT  THE  DIRECT  EX* 

CHANGE. 

d.        £        P.  P.      R.  M. 

42f  :  500  : :  1  2875    2     1 

2  20  2823    5    6 


85      10000  Piastres    51     4  29  Gain  by  the  htdirect 

—  12  ■■  exchange. 

120000 
2 


85)240,000 


r.    m. 


P.  2823     5    6  by  the  direct  ^change. 
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The  labour  of  calcalation,  in  questions  of  this  kind,  may 
▼ery  often  be  considerably  abridged,  by  striking  oot  snch  nnm- 
bera  as  occur  amonfi^  the  antecedents  and  conseqaents,  or  by 
dividing  by  any  number,  or  numbers,  that  will  divide  any  ante- 
cedent and  consequent  without  a  remainder. 

The  foregoing  example,  when  treated  in  this  manner,  will 
stand  thus : 

A  at*  Cont. 


5x85x3x60x45 
29x17  "^ 

493 

Those  numbers  that  are  marked  with  the  letter  a,  are  divided 
by  100;  those  with  b,  by  2;  those  with  c,  by  8;  and  those 
with  d,  by  2,  after  having  been  previously  abridged. 

Operations  of  this  kind  may  often  be  greatly  facilitated  by 
the  application  of  logarithms;  for,  if  the  sum  of  the  logarithms 
of  the  antecedents  be  subtracted  from  the  sum  of  the  logarithms 
of  the  consequents,  the  remainder  will  be  the  logarithm  of  the 
answer*. 

The  above  example,  wrought  in  this  manner,  would  stand  thus : 

Aoteccdenlt.  Log.  CooseqnenU.              Log.   * 

58     =  1.763428  500     s=  2.698970 

100     =  2.000000  35     z=  1.544069 

272     ==:  2.434569  12     =  1.079181 


I 

1 

500  a. 
35 
12  b.  d. 

b.  58 
a.  100 

1 
c.  d.  272 

1 

60 

3iS0  c. 

1 

60     =     1.778151 

6.197997  360     =     2.556303 


Sum  of  Log.  Consequents  9.656674 
Ditto  of  Antecedento  6.197997 


The  same  as  brfore,  2875.25  =  3.458677 


When  the  numbers  are  great,  or  consist  of  fractional  parts, 
this  mode  of  calculation  is  much  shorter  than  any  other. 


*  For  the  msnner  of  vting  logsrithmt^  tee  page  136. 
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EXERCISES. 

1.  Suppose  a  merchant  in  London  bas  a  sum  of  money  to  re- 
ceive in  Madrid,  and  the  exchange  between  these  two  places  to 
be  40d.  per  piastre,  bat,  instead  of  drawing  dvectiy  on  Madrid, 
he  draws  on  Amsterdam, and  orders  his  agent  there  to  draw  on  Pft* 
ris,  and  Paris  to  draw  on  Madrid ;  the  exchange  between  London 
and  Amsterdam  being  35  sch.  Flem  per  pound  sterlins^,  between 
Amsterdam  and  Paris  53  grotes  Flem.  per  ecu  of  3  mnoh  and 
between  Paris  and  Madrid,  15  francs,  50  cents,  per  doubloon  of 
plate;  required  the  arbitrated  price  between  London  and  Ma- 
drid. 

3.  A  merchant  in  Amsterdam  has  £SO0.  Flemish  to  remit  to 
London,  the  exchange  being  36 sch.  10  gr.  per  pound  sterling; 
but,  instead  of  remitting  directly,  remits  to  Paris,  and  desires 
his  agent  there  to  remit  to  Venice,  with  orders  for  Venice  to  re- 
mit to  Hamburgh,  Hamburgh  to  remit  to  Lisbon,  and,  lastly, 
Lisbon  to  remit  to  Loudon ;  the  exchange  between  these  places 
being  as  follows :  between  Amsterdam  and  Paris,  56  grotes  ner 
ecu  of  3  francs,  between  Paris  and  Venice,  100  ecus  per  60  da- 
cats,  between  Venice  and  Hamburgh,  100  grotes  per  ducat,  be- 
tween Uambnrgh  and  Lisbon,  50  grotes  Flem.  ner  crusade  of 
400  rees,  and  between  Lisbon  and  London,  64d.  sterling  per 
milree :  required  the  gain  or  loss,  by  the  circular  mode  of  re- 
mitting. 

3.  A  merchant  in  London  has  a  sum  to  receive  in  Lisbon, 
when  the  exchange  is  at  66d.  sterling  per  mihree;  he  draws  on 
Lisbon,  but  remits  his  bill  to  Hamburgh  to  be  negociated,  and 
orders  the  returns  to  be  made  to  him  in  bills  on  Leghorn;  the 
exchange  between  Hamburgh  and  Lisbon  being  44  grotes  Flem. 
per  old  crusade,  between  Hamburgh  and  Leghorn,  84  grotes 
Flem.  per  pezza,  and  between  Leghorn  and  London,  54d.  ster- 
ling pner  pezza;  what  is  the  arhiirated  price  between  London 
and  Lisbon  ? 

4.  In  the  following  example  it  is  required  to  find  the  most 
iavoorable  exchange,  from  mflferent  combinations  of  the  same 
exchanges. 


Gg 
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QUOTATIOKS  OF  EXCHANGE. 

Lpndoa   .^  oa  Aipitterdaai.  3^  SckUMng ■  FleBH»bfa  Pooad  iterUn^ 

■  Cadii  40  Peuce  sterlipg  per  FiMtre  of  plftte 

III!    ParU   34  Fnuncs  per  Pound  sterling 

JiaiiAsrdam  oo>  Londoa  ...  3t>  SbbiHitigt  Flemish  per  Pound  sterling 

■  I   1  ■  II  uiiiii     Parii     ...*•  S9  Ctrotes  per 3  Francs 

■w  I     11  .1  ■■       Cadis  99  Grotes  per  Ducat  of  platt 

Paris    on  London  «..  33  Francs  pec  Pouod:  stef ling 

■  Cadii  1.6  Francs  per  Doubloon  of  plate 

■       ■  Amsterdam  53  Grotes  per  3  Francs 

Cadis  : on  Xxmdoa    ...  38  Feate  sterling  per  Pound  sterling 

.■    ■    t'l'ij  ■  '■■    AiBstcrdaai  99  Grotet  per  Dacat  of  plate 

■  Paris    17  Fraacs  per  Doubloon  of  plate 


Then*  suppose  Londou  has  a  sum  of  money  to  receive  in 
Cadiz^  what  would  be  the  mo«t  advantageous  moda  of  operating 
from  the  six  foUoving  combinations: 

X.  Suppose  London  to  draw  on  Anuterd^m,  ordering  Am- 
sterdam  to  draw  on  Paris,  and  Cadiz  to  remit  to  Paris. 

9.  Suppose  London  to  draw  on  Paris,  ordering  Paris  to  draw 
on  Amsterdam^  and  Madrid  to  remit  to  Amsterdam. 

8.  Suppose  London  to  draw  on  Madrid,  and  to  remit  the  hill 
tQ  Paris  to  be  negociated,  and  let  Uie  returns  be  made  in  a  hill 
on  Amsterdam. 

4.  Suppose  London  to  draw  on  Madrid,  and- to  remit  die  bill 
fp  be  negociated  iu  Amsterdam,  and  order  the  returns  to  be 
made  in  a  bill  en  Paris. 

5.  Suppose  London  to  draw  on  Amsterdam,  ordering  Aoster* 
dam  to  oraw  on  Paris,  and  Paris  on  Madrid. 

6.  Siippose  Madrid  to  remit  to  Paris,  ordering  Paris  to  remit 
to  Amsterdam,  and  Amsterdam  on  London. 


TO  INCLUDE  Tfi£  CEblRGXS  IN  Tfi|E  GALCULATIOII.. 

ft 

In  the  foregoing  exercises,  there  is  no  notice  taken  of  the 
charges  attendant  upon  transactions,  such  as  Commission,  Bro- 
kerage, &c.  which,  it  is  evident,  ought  to  be  allowed.  The 
charges  are  generally  so  much  per  cent,  which  are  allowed  for, 
as  follows: 
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-w^B4^ 


RULE. 


I 

If ^  ■oBcy  li  iahepmdy  add tiie  per  cesteffe  lo  100;  %ni, 
a  the  Money  is  to  be  received,  smhtraet  it  from  iOO;  then  place 
ihejirst  tenn  of  tlie  proportion  among  tbc  tmi99edsenf$,  and 
ike  second  anongtke  comMeqmenU, 


EXAMPLE. 

Suppose  London  takes  a  bill  on  Hamborgb,  at  SSruSbt.  4gr. 
Fkn.  baneo>  per  pound  sterling,  and  reniUi  it  to  Amsterdam, 
to  be  negociated  at  34 stiTers  Iwieo,  per  9  marcs  banoo;  irhatk 
is  the  arbitrated  rate  of  exchange  between  London  and  Amster- 
dam, 1  per  cent  being  charged,  at  Amsterdam,  for  commissiDn, 
brokerage,  and  postages  P 


1  Pound  sterling 
8  Schil.  Flem. 

2  Marcs  banoo 
6  Stivers 

100 


1     Pound  sterling 
35|  Sehil.  Flem. 

3    Mates  banoo 
34    Stivers  banoo 

1     Schil.  Flem. 
99 


BY  LOGARITHMS. 


Atttecedents. 

8.     ^ 

2    == 

6     s 

100     zs 


Log. 
0.903090 
0.301030 
0.778151 
2.000000 


Coow^imtft 

35|  = 

3     s 

34     ^ 

99     s 


1.543181 
0.477121 
1.531479 
1.995635 


3.982271      Sum  Log.  Cons.    5.552416 
Sum  Log.  Antec.  3.982271 

Answer,  37.166     =     1.570145 


Therefore,  the  arbitrated  exchange,  between  London  and 
Amsterdam,  is  37  sch.  2  gr.  per  pound  sterling*. 


*  Tile  intriaiic  Par  of  (he  monies  of  different  coiintricfl,  and  alto 
quettiona  respecting  tke  arbiirstioa  of  b^lliaa  tad  other  articles  of 
merchandiae,  may  be  determined  is  a  similar 
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EXERCISES. 

1 .  LondtiD  draws  upon  Lisbon  at  63d.  sterling  per  milree,  and 
orders  Lisbon  to  draw  on  Madrid,  at  325i^  rees,  per  pistole  of 
exchange,  charging  1  per  cent  for  commission,  brokeiage,  and 
postages;  what  course  of  exchange  will  those  prices  establish, 
between  London  and  Madrid  P 

2.  A  merchant  in  London  has  occasion  to  remit  12,000  liTres 
to  Paris,  but  remits  to  Hamburgh  at  35  sch.  Flem.  per  pound 
sterling,  with  orders  to  transmit  an  equivalent  sum  to  Paris,  at 
34  sch.  banco  for  3  Htsdcb,  deducting  |  per  cent  for  charges; 
what  sum  does  London  disburse  by  this  mode  of  remittance  r 


METHOD  OF  STANDARDING  COINS 
AND  BULLION,  &c. 

In  England,  gold  and  silver  are  generally  bought  and  sold 
at  so  much  per  ounce  standard,  and  tliis  standard  must  be  cal- 
culated from  the  Assay  Master's  report  of  weight  and  fineness. 

The  common  method  of  determining  the  Tslue  of  small  ouan- 
tities  of  gold  and  silver  is,  to  allow  4s.,  per  ounce  of  gola,  Cm- 
everv  carat  belter  or  worse  ihfn  standard;  and  6d.  per  ounce, 
of  silver*. 

English  standard  gold  is  23  carats  fine,  and  silver,  11  oz.  3 
dwt.     (See  page  354.) 


TO  STANDARD  AOLD. 


RULE. 

As  22  carats  are  to  the  gross  weight,  so  is  the  assay,  or  real 
fineness,  to  the  quantity  to  oe  added  or  subtracted  from  the  gross 


«  If  gold  or  tilver  be  liner  tbso  ttaudard,  tbe  difference  li  termed 
Bettmmut,  by  the  trade;  and,  if  wofee  than  stendards  fVornntu.-^ 

rn.  W) 
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weight,  iE  order  to  reduce  it  to  the  standard  fineness*  If  the 
report  of  finmiess  be  better  than  standard,  thte  additional  qoaa- 
tity,  or  bettemess,  is  to  be  added;  bat  if  worse,  the  difference, 
or  warseness,  is  to  be  subtracted. 


EXAMPLE  I. 

What  is  the  quantity  of  standard  gold,  in  an  ingot  of  the  fol- 
lowing report,  1  carat,  3  gr.  B.;  the  weight  of  the  ingot  being 
63  oz.  16dwt8gr.P 

car.       oz.  dwt.gr.      Bettemess 
23    :    63  16    8     ::    1     3 

4  7  4 


88       446  14    8  7 

oz.  dwt.  gr. 
88)446  14  8(  5    1  13  bettemess  nearly 
440  63  16    8 


6      oz.  68  17  31  Standard 

134 

88 

46 
34 

193 
93 

1113 

88 

333 
364 


EXAMPLE  IL 

What  is  the  quantity  of  standard  gold,  in  an  ingot  of  the  fol- 
lowing report,  3  earats,  14  gr.W.;  the  weight  of  the  ingot  being 
48oz.  10dwt.7gr.? 
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car.        02.  dvt  gr.        Wotmmm 
22    :    48  10    7     ::    S    H 
4  9|         4 


88 


88       436  U  15  9{ 

24    5    3^ 

r  8  I  460  17  ISj. 

ill  I    57  12    Vr 


WonenesB      oz.    5    4  18  neariy 
Gross  weight       48  10    7 

Standard        oz.  43    5  13 


EXERCISES. 

1.  Reqaired  the  qoantity  of  standard  gold,  in  a  piece  weigh- 
ing 27  oz.  17  dwt.  5  gr.,  being  1  carat,  3  gr.  better  than  stand- 
ara. 

2.  Required  the  quantity  of  standard  guineas,  in  a  piece  of 
^Id,  weighing  21b.  boz.  15  dwt.  3|er.;  the  fineness  of  which 
18  2  carats,  2;-gr.  worse  than  standard. 


TO  STANDAED  8ILYEIU 


RULE. 

As  11  oz.  2dwt  are  to  the  gross  weighty  so  is  the  assay,  or 
report  of  fineness,  to  the  quantity  to  be  added  or  subtracted. 


EXAMPLE. 

In  a  bar  of  silver,  weighing  156^0. 8  dwt.,  how  much  stand- 
ard; the  worsentit  being  94- dwt? 
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oz.  dwt.   oz.  dwt.   dwt  W. 
11  9  :  156  8  ::  9i 


20         9f 


223     1407  12 
78  4 


222)1485  1« 


MTorseness        oz.  6  13  20^^ 
Gross  weight      156    8    0 


Standard       oz.  149  14    3^; 


EX&BCISES. 

1.  In  a  piece  of  silver  I2dwt8.  beltet  than  atandtird,  and 
weighing  248 oz.  7  dwts.,  ho^  nnich  standard? 

2.  In  a  piece  of  ailrer^  of  llidwts.W.^  and  weS^ng256 
oz.  18  dwt.  now  much  standard  P 


TO  FIND  THE  YALUB  OF  GOLD  AND  0ILTER  8PECIB  AND 

BULLION. 

Before  determining  the  yalae  of  any  ooin^  or  quantity  of  bol- 
lion,  it  must  be  reduced  to  standard  Jinen^st  by  the  preceding 
rulea;  the  yalue  may  then  be  found  as  follows : 

RULE. 

As  1  oz.  of  standard  gold  or  silver  is  to  its  standard,  or  cur- 
rent yalue,  so  is  any  given  weight,  of  the  same  metal,  to  its 
standard,  or  current  value*. 

EXAMPLE  L 


What  is  the  value  of  the  double  Louis  d'or,  in  sterling  mo- 
ney, w^ghing  9  dwt.  16  gr.  English  standard  P 


•  The  standard  value  of  Eniclisb  ttandard  gold  ia  j^3  17t.  lold.j 
and  of  standard  sikeri  51.  sd.    (See  page  a64.) 
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oz. 

1 

90 

dwt 
:  9 

£».    i. 
:  :  3  17  lOf 
9i 

30 

35  0  lo;. 

i  =:  2  11  111 

2,0)3,7  12    9| 

£1   17  7tV 

EXAMPLE  II. 
What  11  the  value  of  a  Spanish  dollar,  the  fineneaa  beiiif 
5  dwt.  13  gr.  worse  than  standard,  and  its  weight  17  dwt.  9  gr.r 

oz.  dwt. 

11    2  staadard  fineness 
0    8;.  w. 
oz.  dwt.     dwt.  gr.  ■        ■■ 

11    2     :     17    9     :  :     10  13j. 
90  20 


222  213.5 

17.875. 
213.5 


86875 
52125 
17375 
34750 


dwt.  dwt. 


dwt.  gr. 
s=16  17 


222)3709.5625(16.7097s=16  17  standard  silver 

1489 
1332 

1575 
1554 

2162 
1998 

16^ 
1554 

91 
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TO  FIND  THE  TALUS. 

oz.       dwt.  gr.  8.    d. 

1     :     16  IT     :  :     5    2 
30  34 

20  81 

24         32 


480        401 
5i 


2005 
67  nearly 


48,0)207,2 


£0    4    Si  value 


When  allowance  is  to  be  made  for  charges,  it  may  be  done  as 
directed  at  page  442. 


EXAMPLE  III. 

Required  the  price,  at  London,  of  an  ounce  of  Spanish  dollars, 
bought  at  Lisbon,  at  859  rees  per  dollar;  the  course  of  exchange 
between  Jisbon  and  London  being  63d.  sterling  per  milree,  and 
the  aggregate  charges  3  per  cent  ?   * 

BY  THE  CHAIN  RULE. 
Aotccedentf.  C^nteqaeoto. 

i  ounce 
865  ounces     =:     1000  dollars 

1  dollar      K       859  rees 
1000  rees         =        63  pence 
100  s       103 

859x63x103 

"865x100"^     =    64 Ad.  per  ounce 

The  course  of  exchange  may  be  determined  by  reversing  the 
process;  or  the  course  of  exchange  may  be  determined,  when 
the  ralue  of  any  ({uantity  of  bullion,  or  coin,  is  known. 
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EXERCISES. 

I.  Required  the  price,  iiv  London,  of  an  ounce  of  standanf 
gold  in  bare,  bought  at  Paris  at  106  livres,  15  sob  toufaoia,  per 
mince  fine;  the  coure^  of  exchange  being  at  24|  liyrea  ? 

3.  Required  the  coarse  of  exchange  between  London  and 
PSMis>  resultinff  fit>ni  the  sale,  in  London  at  <£4.  Is.  3d.  sterling, 
of  an  ounce  of  standard  gold  in  bars,  bought  at  Paris  at  1(^ 
livresj  17  sols,  6  deniers  toumois,  per  ounce  fine  ? 

3.  Required  the  price,  in  London,  of  an  ounce  of  standard 
silver  in  Imrs,  bought  at  Amsterdam,  at  25  guilders,  3  stivers 
current,  per  marc;  the  coarse  of  exchange  between  Amsterdam 
and  London  being  at  36  schillings,  4  gr.  and  the  agio  on  the 
bank,  4^  per  cent  r 

4.  Required  the  price,  in  London,  of  an  ounce  of  standaid 
silver  in  bars,  bought  at  Lisbon  at  990rees  per  ounce;  the 
course  of  exchange  between  Lisbon  and  London  being  62|d. 
per  milree? 

5.  Required  the  price,  in  liondon,  of  an  ounce  of  standard 
silver  in  Ws,  bought  at  Cadiz  at  105  reals  of  plate,  per  marc ; 
the  course  of  exchange  between  London  and  Csdiz  being  36^.' 

6.  Required  the  course  of  exchange  between  London  and 
Cadiz,  resulting  firom  the  sale,  in  London,  of  1  ounce  of  new 
douUoons  of  English  standard  fineness,  at  £S,  IBs.  6d.? 
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FORMS  OF  MERCHANTS'  ACCOUNTS, 
INVOICES,  ACCOUNT  SALES,  &c. 


I. 

LoMhn,  25ih  March,  1Q17. 
Mr.  JOHN  BARNES, 

Bought  of  TbooM  Stalker  and  Co. 
V^P.      5  Bales  of  Cotton 
No.  cwt.  qr.lb. 

1000,  weighing  2    2  26 

5440     2    3  11 

8060     2    2  27 

4050     2    8  17 

9160     2    8  18 

cwt.  14    0  15 
draft  3  15 

13     1    O 
tare         2    7 

Net  cwt  12    2  21  at  2s.  6d.  per  lb.  if  177  12    6 


II. 

Londim,  25th  March,  1817. 
Mr.  THOMAS  DAINTRY, 

'Bought  of  Thomas  StaBw  and  Co. 
AB    2  Casks  Madder,  yiz. 

No.                lb.  lb. 

I,wc%hingl262  tare  66 
2,  1198 70 

2460        136 
tare    136 


Netlh.    B394  at 3s. 6d. per ib. is    ^406  14    0 
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I. 

ACCOUNT  SALES  of  260  qr$.  o/Oats,  reeeii>€dfram  Am-- 
gt^dam  per  the  Nelson,  Captaim  John  WilliamM,  amd  told 
here,  by  order  and  on  account  of  Messrs.  WILLIAM 
WOODSTOCK,  and  Co.  of  Embden. 

BO  260  qrs.  of  Oats,  at  238.  dd.  per  qr.        <£308  IS    0 

CHARGES. 

Paty  and  Fees «£ld  12  6 

Freight,  Entry,  and  Primage 18  14  6 

Brokerage,  Is.  per  qoarter 13    0  0 

Small  Charges 1  16  6 

Commission  and  Gnarantee  of  debts, 

4  percent, 12    7  0 

59  10    6 

Netproeeeds  £2^9    4    6 


n. 

ACCOUNT  SALES  of  56  hhds.  of  Clavtd  Sugar,  received 
per  the  Venus,  Capt.  W.  Cooper,  and  sold  here,  Inf  order 
and  #11  account  of  Messrs.  JAMES  and  Co.  of  Jamaica* 

EF         56  hhds*  of  Sagar,  weighing 
grross  cwt.    530    2  14 
tare        7    3  18 

Net  cwt  522    9  24  at  75s.  p.  cwt.    <fI960    5    7 

CHAROES. 

Freu^t .£97  16    0 

Landing,  weighing,  and  delivering       10  14    5 

Dock  rate 5  10    6 

Brokerage,  |  per  cent  ..• •        9  16    0 

Warehouse  rent    1     4  10 

Diity,&c 260  14    9 

Commission,  2|- per  cent  .••••,••••..      49    0    0 

^434  16    6 


^urnrn 


Net  proceeds  of  1525    7     I 
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INVOICE  ofQ  khds.  of  Tobacco,  shipped  on  board  the  Sue- 
cess.  Captain  John  jbalby,  bound/or  Rotterdam,  6y  order 
and  on  account  and  risk  of  Messrs.  WOOD,  LAVGA, 
and  Co.  there. 

E.F.  6  fakds.  TokuM^,  viz. 


No.  1, 

cwt. 
18 

qr.  lb. 
1  10 

cwt. 
Tare  1 

qr.  lb. 
3    9 

-  3, 

19 

9  12 

3    5 

—  3, 

18 

1  10 

3    6 

-  4, 

18 

1  14 

1    6 

—  5, 

13 

3  36 

3  21 

-  6, 

19 

3    5 

1  15 

Groucwt. 

100 

1  31 

cwt  9 

1    6 

Tare 

9 

1    6 

fi  fl 

Net  cwt 

91 

0  15 

at  51  4  per  cwt.  <f3S3  18 

CHARGES. 

Bond  and  Custom  House  Fees    £0  10  6 

Cost  of  empty  Hogsheads  ••• 4  16  0 

Lighterage  and  small  Charges    14  0 

BiUs  of  Lading    0    5  6 

Commission,  3f  per  cent 5.17  0 

I  nsurance  op  j6357,  at  3  guineas  p.  ct <£8    111 

Policy,  &u.  per  cent. • ••••••••    0  15  0 

CoBunission,  i  per  cent  •• •....    15  8 


13  13    0 


10    3    7 
j£355  13  10 
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Ik.      MeMirs.  Bavmoartbn  Ami  METBft  ufHamimrgk^ 

1817. 

March  10,  To  Inyoice  of  25  hhds.  of  Sugar,  par 
the  Enterprise,  Stephens,  at  2 
mouths  cnrait  ...^ ^.,*  £S7S    6    -3 

April    14,  To  Cash  paid  Capt.  HermansoD,  on 

their  acceuBt 2S  10    0 

May  3,  To  Aoeouot  of  lusuranee  on  Goods, 
per  the  Urania,  VolkerlB,  bom 
Riga  to  Amsterdam    32    8     1 

June     11,  ToInvoiceofCofiee,  pertheThsmes, 

Croft,  450    3    8 

Aug.  1,  To  Amount  of  their  Drafts  on  Bruce 
and  Co.,  paid  under  protest  for  their 
honour 478  15    4 

Dec.     31^  To  Commisaion  on  £&02,  58.  4d«  at 

i  par  eant  ••..- ^£^  10    3 

Protest 0    7    6 

Postages    .»••••••««    0  17    8 

Broken^  of  BiUs^.^    1  11    3 

StanwB 17    6 

6  14    2 


>*^m 


£1864  17    § 


£      » 

d. 

8TS  6 

3 

23  10 

0 

32  8 

1 

450  3 

8 

478  15 

4 

502  5 

4 

Account  of  Interest  on  the  above 

From             l>ayt  £     ». 

May  10,       235,  at  5  p.  ct  p.  ann.  28    2  0 

April  14,       261,    0  16  9 

Dec.  31,        —     0    0  0 

Aug.  11,       142^  8  15  1 

Aug.     1,       152,    9  19  S 

Dee.  31,        —     0    0  0 

Balance 0    9  1 

£^    2  4 
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iheir Account  Cmrrentmih  Lewis,  W€urd£fCo.cf London.  Cr. 

1817. 
March  24,  By  their  remittaiice,  fiz. 

30th  March,  at  2  mdt. 

on  Philips  and  Free.  £260    0    0 
— —  16,  Ditto,  at  9§  Usance,  on 

Carmthers  and  Co.      251  10    9 

£611  10    9 

April      9,  By  our  dft.  on  them  at  3  usance,  to  the 

order  of  James  and  Co 250    0    0 

May     10,  By  our  dft.  at  one  month,  to  Sheriff 

and  Co 40  12    9 

Aug.       I,  By  our  dft.  at  2  usance,  to  Dubarry 

and  Loughman    •••• 964)    0    0 

Dec.    31,  By  Balance  of  Interest  due  to  them  0    9    1 

By  Balance  due  to  us • 9    5    6^ 


J^1864  17    6 


to  the  31st  December,  1817. 


• 


£        t.  4,  From  Days  £     n,     A. 

960    0  0  May  83,  222,  at  5  p.  ct  p.  ann«  10  19    0 

251  lO  0  June    3,  211,  7    5    5 

850    0  0  AprUlS,  263,  9    0    2 

40  12  2  May  18,  232,  1     5  10 

960    0  0  Aug.    4,  149,  19  11  11 


Errors  excepted, 
London,  3l8t  December,  1817 

LEWIS,  WARD  and  Co. 


^48    2    4 
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SIMPLE  INTEREST. 


The  most  common  calculations  that  occur  in  business,  respect- 
ing Simple  Interest,  having  been  already  explained  at  consider- 
able length,  it  is  therefore  intended,  in  this  place,  to  exhibit  a 
general  view  of  the  sabject,  in  tlie  form  of  Algebraic  Theorems. 

Let  p  represent  the  principal,  or  sum  put  out  to  interest;  t, 
the  time  it  bears  interest;  r,  the  rate,  or  interest,  of  «£i  for  one 
year;  t,  the  interest  for  the  time;  and  a,  the  amount,  or  sum, 
of  principal  and  interest. 

The  interest  of  <:£I  for  a  year  being  r,  it  is  evident,  the  in- 
terest of  £i  for  the  time,  /,  must  be  tr;  the  interwt  of  p, 
fi»Qnds,  ptr;  snd  the  amount  of  principal  and  interest,  p+ptr, 
ence  the  following  Theorenu : 

I.    t  =  ptr.  2.    p    =    A  8.    I  =;  J- 

tr  pr 

i  a 

4.    r    zz    —        5.     a  =  ptr+p        6.    p    zz 


pt         •"     -  -r-T-i-         -     /^    -     ,^^| 

7      ,  _  ?=2?        8.    r  =  ?=?  9.    i  =  J!fL 

pr  pi  ir+i 


EXAMPLE  L 

11V  hat  is  the  interest  of  <i'432,  at  3}  per  cent,  for  4  years  P 

Here  |>s432,  f =4,  and  r=.0375,  to  find  t,  which  is  done 
by  Theorem  1st. 

4d9x4x.0375s64.80=:i:64.  16s. 
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EXAMPLE  n. 

At  what  rate  of  interest  wiU  ^£235. 10s.  amount  to  £383. 
13s.  in  4  years? 

Here  pss^S&Jk,  iis283.6,  and  t^^,  to  find  r,  therefore  by 
Theorem  8th^ 

^      282.6-^285.5  _  47.1       ar^ic^,^* 
"=^285.5x4         =-9S  -^^^»^^V^^^ 


EXERCISES. 

1.  What  svm^  put  out  to  interest  at  4  per  cent,  will  gain 
XA7. 28.  in  4  years  ^ 

2.  In  what  time  will  jf  432.  5s.  gain  £6^  168. 9d.  at  3  j  per 
cent. 

3.  At  what  rate  of  interest  will  £\i5  gain  £1.  ISs.  l|d.  in 
96  days  ? 

4.  What  will  of  173  amoont  to  in  64  days,  at  5  per  cent  ? 

5.  What  som,  lent  out  at  3j.  per  cent,  will  amount  to  «£497. 
Is.  9d.  in  4  years  P 

6.  In  what  time  will  j^432.  58.  amomit  to  J^497.  Is.  M.  at 
3|-percen{P 

7.  At  what  rate  of  interest  will  ^432.  5s.  amoant  to  j^497 
Is.  9d.  in  4 years? 


Hh 
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COMPOUND  INTEREST. 


Compound  f ntirest  it  an  oUovaDce  made  bj  Um  iMirover 
to  the  leuder^  not  only  for  the  use  of  the  priDcipal^  but,  likewise, 
for  the  use  of  the  interest,  after  it  falls  doe ;  so  that  the  interest, 
being  continaally  added  to  the  principal  at  the  end  of  the  year, 
the  sum,  or  amount,  becomes  a  new  principal  for  the  succeeding 
year,  a»d,  in  this  case,  tb«  principal  aad  inlesest  are  always  in- 
creasing*. For,  although  the  law  does  not  allow  oionay  to  ba 
put  out  at  compound  interest,  yet  the  interest  may  be  demanded, 
when  it  is  4ue»  and  lent  ouit  again ;  by  wbieh  meana,  all  the 
purposes  of  compound  interest  may  be  answered  to  the  lender  ;. 
and^  in  purchasing  Annuities,  Pensions,  or  Leases  in  reversion, 
it  is  cf staaia;ry  to  allow  ^  purchaser  caaiifeniid  interest  fer 
ready  money;  and,  therefore,  this  branch  of  arithmetic  eighl 
to  be  well  understood  by  those  concerned  in  such  transactions. 

Calculations  in  Compound  Interest  may  be  performed  by 
common  avithmelici  by  using  tafaka  already  calmated>  or  by 
Logarithms. 

The  first  •(  these  methods  btiBg  eiitren^ly  laboiioui^  and 
the  second  requiring  the  assistance  of  a  number  of  tables,  tha 
method  by  Logarithms  will  be  chiefly  employed  in  giving  ex- 
imnlas  of  the  manner  of  performing  the  foUawing  exnroiaes, 
ana  the  various  theorems,  suited  to  their  appbcalian. 

Let  the  letters  t,  p,  e,  and  a,  represent  the  interest,  principal, 
time,  and  amoimt,  as  in  Simple  Interest,  and  let  P  =:  I  -f  r,  or 
the  amount  of  j^l  at  the  end  of  one  year;  H,  the  principal  at 
interest  the  second  year;  then,  X-fr/2=:^X(l-fr}=:/2*,  will 


*  The  method  of  finding  the  amonat  of  any  principal  in  any  given 
time,  is  to  find  the  amount  for  the  time  of  the  firat  payment  by  Simple 
Intereat  j  then  to  consider  this  amount  aa  the  principal  for  the  second 
payoMnt,  the  amo«nt  of  which  la  to  be  calcnlated  as  before,  and  so  on 
for  all  the  paymenti  to  the  last ;  always  reckoning  the  last  amount  as 
the  principal  for  the  seat  payment. 
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be  its  amount  at  the  end  of  the  second  year;  in  like  manner, 
JR '  is  its  amount  at  the  end  of  the  third  year;  /{^  at  the  end  of 
the  fourth  yw;  and  Rt  at  the  end  of  I  years;  and  for  the 
snm  p,  it  wul  hevMt;  that  is,  o^pRf;  ana  from  this  6qtation 
are  obtain^  the  following  Theorems: 

1.  a  ==pi?'  or  Log.  d  ^  Log.  tR>^tJ  +  Log.  p. 

a 

2.  p  ^^  or  Log.  p  «^  Log.  a-*«*Lof.  fR  x  ij 

a       ^     '  Log.  a  —  Log.  p 

3.  i?  =  (/- or  t6j.  R  «= J ^-^ 


_  ^ «  —  Log.  p 

4.  Rt  =—  therefore  Log.  t  ^  '     'j^T^ 

The  same  things  may  be  obtained  fromthe  tables  as  follows : 

1.  To  find  fajyihe  amount,  multiply  the  number  corresoond- 
iog  to  the  rate  and  time  (in  Table  L)  by  the  prineijpaJ,  the 
prodnet  is  the  amount. 

2.  To  find  fp/  the  principal,  divide  the  amount  by  the  ta- 
bttlur  amount  of  £1,  for  the  rate  and  time,  the  quotient  is  the 
principal. 

3.  To  find  the  raie  (r)  divide  the  amount  by  the  prineipal, 
the  quotient  is  the  ameuntof^l,  which  find  m  the  table^  on 
the  line  with  the  time,  aud  the  rate  wiH  be  fou&d  on  th6  top  of 
the  same  column. 

4.  To  find  the  Itme,  divide  the  amount  by  the  principal,  the 
quotient  is  the  attoaat  of  J^l ;  wUch  fiiid  under  the  rate,  and 
in  the  left  hand  eolMnn,  on  a  line  with  it,  is  the  time. 

5.  If  the  given  fttiiabef  of  days,  years,  &c.  is  not  to  be  found 
in  the  table,  divide  K  Mo  two  sucli  numbers  as  are  to  be  found 
in  the  table;  then  tiiolCiply  the  tabular  numbers,  thus  found,  to- 
gether, and  their  product  is  the  amount  of  <£l  for  the  given  time. 

6.  If  the  time  consist  of  yeariA  and  days,  their  respective  ta- 
bular numbers  mustbemv/fYp/ted  together,  to  obtain  the  amount 
of  their  sum. 
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■  ■  » 

EXAMPLE  I. 

Whal  will  £4M  amount  to,  in  7  years^  at  4  per  cent  com< 
pound  intereat? 

Hare  p  =  480,  ft  ==  1.04,  and  I  =  to  7«  to  find  a. 

BY  THBORBM  I. 

Log.  1:04  s  0.017033 


0.119331 
Log.  £480  ss  3.681341 

^31.647    s  3i)00473 

jg631.  I3a.  1  lid.,  amount  in  7  years. 

BT  TABLE  I. 

Amount  of  ^1 ,  in  7  years,  at  4  per  cent,   1.315939 

480 


<£831.647 


EXAMPLE  IL 

What  will  £500  amount  to,  in  55  yean,  50  days,  at  5  per 
cent,  compound  intereit  ? 

Herep  s=500,  R  »  L05,  and  f  ss 55^,  to  find  a. 


htg. 

1.06 
500 

aosn8» 

lOMtf 
105M5 
S903 

I«ff- 

1.108996 
3.6S0970 

^366.888  =  3.867368 
^7366. 178.  9d.  Anoont. 
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BT  THS  TABLE. 


Aiiioiintofi^l,in50yean  =  11.40^4 
Ditto,  in   5  years  ==     1;276% 


Their  product  18  the  amonnt  for  55  yean  =  14.635631 
AniOQiitof«£l,in50day8   =:     1.006706 


Their  product =  14.7387767 

500 


£7366. 178.  9d.  ^  7366.8883500 


EXERCISES. 

I.  What  will  «£1000  amoont  to,  in  10  years,  at  4  per  cent, 
compomid  interest  P 

9.  What  is  the  present  worth  of  ^500,  due  7  years  faenoe, 
allowing  discount  at  the  rate  of  4  per  cent,  compoond  interestf 

3.  At  what  rate  of  compound  interest  will  «£1S50  anonnt  to 
«£1645,  in  7  years  ? 

4.  In  what  time  will  ,£500  amount  to  ^1000,  or  any  sum 
douhle  itself,  at  5  per  cent,  componnd  interest  ? 

5.  Reonired  the  amount  of  1  penny,  lent  out  at  5  per  cent, 
€omponnd  interait,  fiur  1000  yean. 


6.  Required  the  amount  of  jglOO,  for  100  yean,  190  days, 
at  5  per  cent. 
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ANNUITIES. 


An  Annuity  is  a  term  employed  to  denote  any  periodical  in- 
come, payaUe  annualfy,  or  at  other  intervals  of  time. 


ANNUITIES  IN  A&REARS. 

Let  m  ss  the  arrear  of  any  auMiity  faj  unpaid  for  the  time 
fik}  m^  comoimd  intAr^et  rackoaed  en  each  paynwnip  from  the 
tiipt  il  ^KipiM  have  b^  paid;  than  tb«  qmI  eommon  ciMi 
that  occur,  in  transactioDs  of  this  kind,  may  be  resolved  by  the 
^<ivijBi  Tbearema: 

1.  m  ss  a  X— or  Log.  m  =  Log.  fR*^\J  —  Log.  r  + 

r 

Log.  a. 


^'  «  ^jgnil  ®'  W-  «  =  kw*  m^^Log.  r««»Lig.  fR^^l/ 

3    g^^'g;^:^  thP^fn».^  i  ^  Log-  /^«r+a;  -  Log,  a 
'   '^         «  Log.  iR. 


4.  — «  — »  = 

€1 


When  the  annuity  is  payable  at  any  other  intenral  than  a 
year,  and  t  is  eqoal  the  number  of  times  tiiat  payment  is  mjide, 
R  is  eqoal  the  amount  of  «£1,  for  1  of  those  times,  and  a  eqnal 
the  sum  paid  each  time. 


ANNUITIES.  4«S 

Tk«  MUD  whiok  would  yield  a  pemelual  soinifty  of  jf  I>  U  th« 
giwmi  rate  of  interest^  is  oatted  tke  PerpetuUy. 


EXAMPLE. 

What  will  an  ainiiity  of  £iO,  pajaUe  aairoally,  atnotmt  fo, 
ia  30  years^  at  4|  per  cent  P 


da  exaaple  is  reaolved  by  Thaorem  lat,  where  a  «fr  50,  r 
=  .045,  R  z=z  1.045,  and  « :at  90,  t6  ftnd  M. 


irr  toeAttimMB. 

Log.  1.045      ==:    0.019116 

30 


»  ^  S.745S  »   0.57S480 
1 


ff'.l  :»  t.7453  t-   0.488574 
«-  =»  .045   ^  <^2.Ma2I9 

1.785362 
«    50  «=:   1.698970 

Jg3050.35  =   3.484332 


BY  TABLE  IV. 

Amount  ^  £1,  aimidty  §n  30  yean        =    61 .00707 

50 


<£3050.7a.    «    30a0.353M 


mm 


EXERCISES. 

1 .  Required  the  amount  of  an  annuity  of  jf  100,  payable  year- 
ly, in  15  years,  5  per  cent,  compound  intereet  ? 
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5.  Whftt  aimmty  will  amoant  to  ^1000,  m  15  yMn,  at  5 
per  eeoX,  per  axmum^  compoond  int^reit  ? 

3.  In  what  time  will  an  anuuity  of  ^90,  payalila  yeariy, 
amoont  to  «£890^  at  5  per  ceqt  ? 

4i  At  what  rate  will  an  aDDulty  of  <£50,  payaUe  yaariy^  Ibr 
SO  years,  amount  to  ,£3050.  7b.P 

#.  What  will  aa  anpaity  of  j§17. 10a.,  payable  qnarteriy, 
amoant  to,  in  5  yearvj  at  5  per  cent?  . 

6.  What  18  the  present  valne  of  60  years  poaseasioa  of  an 
estate  of  J^IOO,  to  comment  at  the  expiration  of  40  years,  in- 
toestatSpercent? 


PRESENT  WORTH  OF  ANNUITIES. 

The  present  worth  of  any  given  annnity  may  be  hmA  by  the 
following  theoremsy  where  P  represents  its  present  worlh,  or 
purchase  money,  and  the  other  lettera  the  aasM  ihingB  as  in 
the  preceding  theorems. 

1.  p««x!l — r  or  Log.p  s=Log.(lt«--l)^Log.r|{<-H 

rjftt 

2.  asz^SrJ^  orLoga=|ogje<+log.p<flog.r— log.(A^-l) 

»— 1 

8.      Jj'^-fL.  therefore  tJ''^'  or-\^.fa^rp) 
•rp  log,  R 


If  the  annnity  be  to  oontinne  for  eyer»  then  W  and  W^rA 
may  be  considared  aa  the  aame,  and  thereferie 


a 


4.       lie:  —  5.       n  s  »r  6.       r  =s — 

r  p 
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EXAMPI^. 

What  iB  the  present  worth  of  an  annuity  of  ^130,  payable 
yearly,  to  continue  50  years,  at  4  per  cent,  compound  interest  f 

Here  nalSO,  f  s:50,  and  Rsl.a4,  to  find  p. 

BT  LOGARITHMS. 

A   sss  1.04    s  0.0170S3 

50 


Rt     s  7.10668  =  0.  851650 
1 


Rt^l    s  6.10668  a  0. 785805 

Ri    ^    0.851667 
r  ■*  —9.603060 

— 1.45d7d7 


(Rf.^)  _flt/   »  1.S32078 
Log.  130  =  3.079181 

^£2577.863     =  3.410359 


BY  TABLE  T. 

Present  value  of  £1  annuity  for  50  years  31.483183 

130 


Answer    ^^77  17s.  3|d.        ==        ^£3577.861840 


EXERCISES. 

1.  Required  the  present  worth  of  an  annuity  of  «£10,  for  7 
years,  payable  yearly,  at  4  per  cent,  compound  interest. 

3.  Reouired  the  present  worth  of  an  annuity  of  J^IOO,  pay- 
able yeany,  to  continue  for  2b  years,  at  4  per  cent,  compound 

interest* 

« 

3.  Required  the  present  worth  of  an  annuity  of  j?40,  payable 
quarterly,  to  continue  50  years,  at  4  per  cent,  compound  in- 
terest. 


4M  REVERSIONARY  ANNUITIES. 

4.  What  tnnoity,  payable  yearly,  to  oontiniie  30  yean,  nay 
le  purchased  Unr  ^f260.  8a.  0H,  aft  4^  per  cest,  oompcnrnd  in- 
tereatP 

.  5,  Aft  MMMuty  of  £35,  payable  yearly,  k  purchased  te 
^416.  lis.  6|d.;  how  many  years  ought  it  to  ooDtinoe,  intereat 
4perceiitP 

6.  Required  the  valne  of  a  frethoid  estate,  of  ^^350  per  aii- 
mam,  aUowing  ttie  pvrdiaacr  5  per  cent  kit  his  money. 

7.  A  fiomer,  ob  obtaining  a  lease  of  a  fitrm  for  25  years, 
pays  a  fine,  or  erassum,  of  ^1000;  how  much  additional 
rent  would  have  been  equivalent  to  tiie  same;  interest  at  4  per 
eeutP 


REVERSIONARY  ANNUITIES. 

Let  n  repieseiil  the  time  after  which  the  annuity  is  to  com- 
mence ;  then  the  present  worth,  &c.  of  any  annuity  in  reversion 
may  he  found  by  the  following  Thecvems  : 

l.p=:a  x5~jor  I»g.p:i:b>g.  (iJ^— 1)— b>g.  rJB«+»+log.  a. 


%  drrp  x^^^rlog.a=aog.rJB<+«-"log.  (iR<— 1) + log.  p. 
t  .  —  ^' «»— log-  (fi—rS.*P) 

"""■     Sirs 

_  k>g.  («— Tg)— log-  rp 
*•" toil* 

If  Ae  annuity  be  to  continue  for  ever,  after  its  commence- 
ment, 12^  is  in  that  case  the  same  as  /{<— 1 :  hence 

5.  »=  -1-  6.  a:::prR^  7.  rRn:sl. 

'^      rRn  "^  p 

s.  «=!2SL2=:^ie: 

log.  JR. 
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■XAMPLB. 

Scqoired  the  prweot  worth  of  on  ammity  tfJB90,  poyabk 
yonriy,  lor  M  yoaio,  to  eoMMoiiee  8  yoon  honoe,  reekoning 
compoimd  interest  «t  5  per  cent  ? 

norotfreSO,  l^sM^fiaS,  tod  Xai  1.05,  lofindj*. 


BT  LOGARITHMS. 

Log.  Je«:  1.05  «  0.09I1M 

U 


847M 
^378 


«/  sr  3.22505  =   0MS596 
1 


Kf^l  =9.32505    =   0.S47940 


A  c=:  0.031189 


r :»  — 3.6d8970 
rjy+»        ■  ==  —1.377018 


fJtt^lj^ffR^j^nJ  «      0970883 

a  =r      1.908090 


^47.1573  ==      3.873413 


BT  TABLE  T. 


FmeDt  worth  of  ^1,  for  (34+8)  =  33  yem  ==  15.803076 
Dtdnet  fcr  8  yean    • »    6.463813 

9.389464 
80 


-£747. 3s.  IH  =  747.157130 

■I  ■ 
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EXERCISES. 

L  Reooired  the  prwent  valoe  ofaa  atmnity  of  ^160,  pay- 
able yearly^  for  60  yean,  to  oommeiioe  40  yean  henoe^  rfeaLOD- 
ing  interest  at  3  per  cent. 

3.  What  annuity,  payable  yearly,  for  15  yean,  to  comaietee 
5  yean  hence,  may  be  pnrchaaed  for  £487.  198.  3^,  the  par- 
ehaaer  being  allowed  5  per  cent  P 

3.  If  an  annaity  of  £87,  lOs.,  to  commence  at  the  expira- 
tion of  9  yean,  can  be  purchased  for  <£500,  required  the  time  of 
its  continuance,  interest  at  5  per  cent. 

4.  A  reversionary  annuity  of  <£20,  to  oontinae  13  yean,  may 
be  purdiased  for  J^i45.  16s.  S|d.;  when  will  it  comme&ee, 
reckoning  interest  at  5  per  cent  ? 

5.  What  annuity,  payable  half  yearly,  for  21  yean,  and*  to 
commence  4  yean  hence,  may  be  purchased  for  <£500,  reckon- 
ing interest  at  4  per  cent  P 


MISCELLANEOUS  EXERCISES. 

1.  A  person,  on  obtaining  the  lease  of  a  fium,  for  21  yean, 
pays  a  nne,  or  grassum,  of  £500;  what  additbnal  annual  rent 
would  have  been  equiialent  to  that  sum,  reckomng  interest  aft 
44-  per  cent  ? 

2.  Whether  is  the  revenion  of  an  estate,  to  contmoe  for  ever, 
after  the  expiration  of  20  yean,  or  a  lease  of  the  same  estate 
for  20  yean,  most  advantageous,  supposing  the  annual  rent  of 
the  estate  <£600,  and  compound  interest  at  4  per-oent? 

S.  A  peroon  obtained  a  lease  of  a  farm  for  21  yean,  14  of 
which  are  to  run;  what  ready  money  ought  he  to  pay,  in  order 
to  have  7  yean  added  to  the  lease,  the  yeariy  rent  bong  <£300, 
and  reckoning  eompound  interest  at  5  per  cent  ? 

4.  A  lease  of  an  eatete,  to  continue  19  yean,  is  ofoed  for 
£50  per  annum,  and  jEiOO  ready  money;  but  it  is  proposed 
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to  give  an 'additional  rentj  instead  ef  advancing  the  £4M,  what 
•oght  that  addition  to  be? 

5.  In  what  time  will  a  sinking  fund  of  4  millions  extinguish  a 
debt  of  600  millions  of  pounds  sterling,  reckoning  interest  at 
S-f*  P^  cent? 

6.  How  much  of  the  national  debt  will  a  sinking  fund  of  5 
millions  of  pounds  sterling  extingnish  in  35  years;  and  what 
will  the  fima  itself  amount  to^  at  the  end  of  that  period  ? 


ANNUITIES  ON  LIVES. 


Lite  Annuities  are  payments  made,  at  regular  periods,  dur 
ring  the  life  of  one  or  more  persons. 

The  Yslue  of  these  for  any  proposed  life,  or  lives,  depends  on 
two  circumstances;  the  interest  oimwMy,  and  the prbAoM/tly 
of  the  duration  of  the  proposed  life,  or  lives. 

As  the  sale  and  purchase  of  Life  Annuities  have  now  become 
a  considerable  branch  of  basiness,  it  is  hoped  the  following  prac- 
tical rules,  for  performing  calculations  of  this  description,  will 
be  found  to  include  the  most  common  cases  that  occur,  and 
prove  of  considerable  use  to  those  who  may  be  concerned  in 
transactions  of  this  kind*. 

In  order  to^dlitate  computations,  respecting  Annuities  on 
Lives,  tables  have  been  formed,  for  exhibiting  the  rate  of  morta- 
lity, at  every  age;  and,  conse({uently,  the  probability  of  living 
to  any  proposed  age. 


'  *  ThoM  who  wisb  to  be  better  iDformed  on  this  sobject,  may  consult 
Dr.  Price  oa  Asnaitiet,  isd  the  Practical  CakuUtor,  by  John  PaviJ- 
Mu,  A.M. 


470  ANNUITIES  ON  LIVES. 

There  are  two  kinds  ef  data^  from  wliieh  tkeee  leMes  my  be 
formed.  One  is  fiunished  by  registers  «f  Bftottility,  Aamlmg 
the  nuabers  that  die,  at  all  affes.  The  other  is  by  Uie  propm-- 
tion  of  deaths,  at  all  nge^,  to  mo  number  of  liting  at  fhoie  ages, 
diseorered  by  surreys,  or  enmneraUons.  (See  DaTidsoa's  Ptke- 
Calcnlator,  page  371.) 


PROBLEM  I. 

TO  FIND  THE  PBOBABIUTT  THAT  A  PERSON,  OF  A  GITEN 
AOE,  SHALL  REACH  ANY  PROPOSED  AGE. 

This  probability  is  expressed  by  a  mlgar  fraction,  the  name- 
rator  of  which  is  the  number  of  the  living,  in  the  table  of  obser- 
vations opposite  to  the  proposed  age,  and  its  denominator  oppo- 
site to  the  present  age  of  the  given  life.  This  fraetion,  sub- 
tracted from  1,  leaves  a  fraction  which  expresses  the  probability 
that  the  given  life  shall  not  reach  the  proposed  age. 


EXAMPLE. 

Reqnnod  the  niobability  that  a  nwn  36  yesrs  of  age,  shall 
reach  60,  or  live  34  years;  aad  also  the  probability  that  he  shdl 
die,  before  he  reach  that  age. 

r  t  t  , 

fai  Table  VIL  and  opposite  to  60,  is  9701 ,  and  opposifei  to  S6 
is  1967 ;  therefore,  Ht4  »  the  probability  thai  a  man  96,  iteU 
live  M  years,  and  }f  |{^  the  probability  that  he  shall  die  in  that 


EXERCISES. 

1.  Required  the  probability  which  a  man,  bO  years  of  age» 
has  of  living  30  years;  and  also  the  probability  that  he  shall 
die  in  that  time. 


S.  Required  the  probabilitv  that  a  person,  40  years  old,  shaM 
live  to  60,  (md  also  the  probability  that  the  life  shall  not  last  so 
long. 

3.  Reipiired  the  probability  that  a  man,  35  years  of  age,  has 
ofltvingto^O. 
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PROBLEM  II. 

TO  FIND  THE  PROBABILITY  THAt  TWO  OH  MORB  miSOm» 
WHOSE  AGES  AR6  aXTEV,  BATE  W  LfVtHO  A  PROKMIS» 
NVMBER  OF  TEARS. 


RULE. 

The  probabflity  that  sny  number  of  penom  shftll  M  li?e«]iy 
proposed  time,  i%  fboBd  by  moltiplyiiig  together  the  ptohMifies 
that  each  of  them  shall  live  that  time. 


EXAMPLE. 

ReqDired  the  probability  that  a  man  35,  and  a  woman  24, 
shall  both  live  20  years  P 

Man.  Woman. 

8191  .         4441     _     1417     _ 

4748     ^     5636     ""     2676     ^     '^^^  Aaswer- 


BXERCISBS. 

1.  Required  the  probability  that  a  man,  28  years  of  age,  and 
a  woman  2$,  shall  both  lire  90  years. 

2.  Reqtiired  the  probabilKy  that  a  man,  47  years  of  mge» 
and  a  woman  S7,  shall  both  lire?  years. 

3.  Required  the  probability  that  a  man,  75  years  of  age^  and 
a  woman  65,  shall  both  live  7  years. 


PROBLEM  ni. 

TO  FIND  THE  EXFECTATION  OF  LIFE*. 


'*'  Tilt  expectation  of  Kfb  is  the  nomber  of  yran  vliicti  mankhid* 
taken  one  with  another,  enjoy,  either  from  birth  or  any  proposed  age; 
the  evcM  ia  the  fife  of  tbote  trho  survive  it,  briaip  exactly  ^^m$k  M  the 
deficiency  id  the  life  of  those  who  do  not  reach  il. 
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RULE. 

Divide  tlie  son  of  all  the  IhrinR,  in  the  table  of  obeervitiont, 
at  tbe  given  age  and  npwarda,  by  the  number  of  the  living  at 
that  age,  and  from  the  qaotient  aahtract  half  a  year,  the  remain* 
der  ia  the  expectation  of  life. 


EXAMPLE. 

Reqoired  the  expectation  of  a  male  life,  aged  70. 

13485  ^  1541  =  8.106  — ^  s  7.6  Expectation. 

The  expectation  of  life  may  also  be  fennd,  ia  Table  VII.  bj 
inapection. 

EXERCISES. 
1.  Required  the  expectation  of  a  male  fife,  aged  38. 
3.  Required  the  expeetation  of  a  female  life,  aged  30. 
3.  Required  tiie  expectation  of  a  mak  life,  just  borto. 

PROBLEM  IV. 

TO  FIND  THE  VALUE  OF  AN  ANNUITY  OF  «f  1>  ON  A  GIVEN 

UFB« 

RULE. 

Look  in  Table  VIII.  fer  the  given  age,  and  oppoaite  to  it  will 
be  found  the  value  of  the  given  life. 

EXAMPLE. 

Required  the  value  of  a  life  of  36  yeara^  interest  at  4  per  ct. 

Oppoaite  to  36,  in  Table  VIII.  is  14.939,  the  value  of  the 
given  age. 
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EXl^BCtSES. 

1.  Required  the  valie  of  « iiM*  Uiii  ef  #9  yetuni,  ialwMit  rt 
4  per  cent. 

« 

2.  Required  the  yaliie  of  a  female  life  <»f  99  jTim.  mf  lit  H 
4  per  cent. 

3.  Required  the  valae  of  a  Bale  life  of  70,  ioteMi  at  4  per 
cent. 

4.  Required  the  value  of  a  life  of  40  ytaif ^  interest  at  4  per 
cent. 


PROBLEM  V. 

TO  FIND  THE  TALUE  OF  TWO  JOUIT  LIVES*. 

RULE. 

If  the  two  given  lives  are  to  he  feund  in  the  taUe,  the  value 
of  their  joint  oontinuanoe  will  be  found  opposite  to  the  given 
ages. 

When  the  given  ages  are  not  to  he  feuod  in  the  table,  proeeed 
as  follows :  if  one  of  the  ages  be  found  in  the  table,  take  out  the 
value  of  it,  and  the  one  in  the  table  next  greater  than  the  other 
given  age,  and  also  the  one  that  is  next  less ;  subtract  the  one 
^in  the  other,  then  increase  or  diminish  the  value,  of  the  two 
nearest  ages,  found  in  the  table,  by  a  proportional  part  of  this 
difference,  acoordiuff  as  the  value  of  the  given  ages  ought  to  be 
more  or  less  valuable. 


^•^^ 


*  To  fiad  the  value  of  two  joint  li?tt  correctly,  beins  a  very  l«bo- 
riouE  operaliou,  ind  to  mcconplish  this,  for  all  agei,  by  meaiM  of  ta- 
blet, reqairinf  a  very  cKteiiiiTe  table,  the  one  inicrted  in  thii  work 
only  thowt  the  value  when  the  apct  are  tqual,  or  when  their  difference 
i»  6  yearf ,  which,  it  it  hop€d^  will  include  a  contiderable  nnmber  of 
cases  that  frequently  occur. 

I  i 


•*. 
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EXAMPLE. 


HifHred  iim  Witt  tf  two  jtitt  liTti^  vhttt  fttptclifc  ages 
are  23  and  26. 

Vtltt  tf  9  joilii  IW6B»  28  tad  03  «  141946 
Yalae  of  2  ditto, 23  and  29  >=  13.635 


OiimDce...  6    a    .S&96 


W^«3  tt S Hi.6  «x 4  6f  .5696  s       .2793 
Vtloeof2Uvetof23aud29  =  13.635 


Vtlae  of  2  joint  lives  of  23  and  26  =:  13.9143 


EXERCISES. 

1 .  Required  the  value  of  2  joint  lives,  whose  ages  are  25  and 
SO. 

"i.  ScqniMd  Ihi  ¥ahit  of  2  jbint  lives,  whtst  ages  are  ^6 
«nI44. 

3.  Required  the  value  of  2  joint  lives,  whose  a^s  are  48 

PROBLEM  YI. 

Td  PIWD  THl  TALVt  OF  AW  AMIIVITV  OF  £\,  ON  THE  I.OK6* 

BtT  OF  AH T  TWO  L1TB8. 


RULE. 

From  the  sum  of  the  vidoea  of  the  single  Kres,  subtract  the 
value  of  their  joint  continnance,  and  the  remainder  will  be  the 
ralue  of  the  longest  if(  the  two  lives. 


EXAMPLE. 

Required  the  value  of  the  longest  of  two  lives,  aged  10  and 
16  years,  interest  at  4  per  cent. 
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Valneofa  life  of  10  yean>  by  Table  VIII,  »  18.891 
Ditto, adeyetm, :a  18.191 


Oil  .» 


Sum, =  S7.a8« 

Valneof^joiut  liven,  aged  10  and  16...  s  15.739 

■    ■      <    I    IIM^ 

Value  re^nirad...  »  91.853 


EXERCISES. 

1.  Redfiired  the  value  of  the  lonfeat  of  two  lives,  aged  S3 
and  38. 

2.  Required  the  value  of  the  loogest  of  two  lives,  aged  30 
and  40. 

3.  Required  the  value  of  the  longest  of  two  lives,  aged  17 
and  29. 

PROBLEM  VIL 

TO  iTiND  wdaT  SUM  iM  k  siNatB  Present  PATMBiff,  oil  in 
ahuual  ^jiTMCNxa,  jotuniiia  the  caNTiNVANCB  of  mab* 

BIAOE,  A  HUSBAND  OUGHT  TO  PAT  IN  OBbEB  TO  BNTtTLB 
HIS  WIDOW  TO  A  GIVEN  ANNUITY  FOR  HER  LIFE. 

RULE. 

Subtract  the  value  of  the  joint  lives  from  the  value  of  the 
it\ft'6  life,  and  the  feinaitider  is  the  value  of  wtiat  May  remain 
of  her  life,  afler  her  husbaHd^i  deslh,  whieh,  multiplied  by  the 
given  annaity,  gives  the  single  present  payment  required. 

The  single  payment,  divided  by  the  value  of  the  joint  lives, 
increased  by  unity,  gives  the  annual  payment*. 


EXAMPLE. 

What  sum  of  money,  in  a  single  paytnetit,  or  in  anfmal  pay< 


*  U  tbe  aiiiiMil  psymesti  sre  to  contiOQe  dttring  the  husband^t  H/t, 
the  i^alae  to  a  tio^le  pft^ment  thoald  he  fliiri4ed  by  lli#  v«lm*ortbft 
kntlMlnJ^  Uff ,  increftted  by  un'iif,  to  find  Ibe  SBnual  psyment. 
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menu,  darings  marriage,  ought  a  hatband,  aged  96,  to  pay,  to 
entitle  hit  wife,  aged  23,  to  an  annuity  fiijSSO,Iar  mMtflHfcj 
happen  to  remain  of  her  life«  after  lua  death;  intereBt  at  4  per 

cent? 

Value  ofthevife't  life   =  17.150 

Value  of  2  joint  livet,  33  and  26  =  13.914 

Value  of  what  remains  of  wife't  life    S.236 

50 


Single  payment...  ^6L800,   whieh, 
divided  by  14.914  s  <^10.  16b.  11^,  annual  payment 


EXERCISES. 

1.  What  yearly  payment,  to  continue  during  hit  hie,  ought  u 
hntband  to  pay,  to  entitle  hit  widow  to  an  annuity  of  .£60.  for 
her  life;  hit  age,  at  well  at  that  bf  hit  wife't,  being  39  years  ? 


3.  What  turn  ought  a  hutband  to  pay,  to  entitle  hit  widow 
to  an  annuity  of  ^40.  per  ananm,  m  6er  life ;  the  kmbaiid't 
age  being  30,*  and  hit  wife't  94? 


PROBLEM  VIII. 

TO  FIND  THB  TALUE  IN  EBADT  MONBT,  AND  ALtO  IN  ANNUAL 
PATMXNTt,  TILL  A  PEEtON  ATTAINS  A  eiTEN  AOB,  OF  AN 
ANNUITY,  FOR  WHAT  MAT  REMAIN  OF  HIS  LIFE  AFTER 
THAT  AGE. 


RULE. 

Multiply  the  Yalue  of  the  life;  wh^  the  annuity  w  to  eom- 
menoe,  by  the  pretent  value  of  «£1,  to  be  received  at  the  end  of 
a  number  of  years,  equal  to  the.diflference  between  the  person't 
pretent  age  and  the  age  at  which  the  annuity  commenoet;  and 
alto  by  the  probability  that  tuch  life  will  continue  so  long,^Bnd 
the  product  it  the  number  of  yean  purchase  that  ought  to  be 
Daid  for  the  annuity,  which,  multiplied  by  Uie  given  annuity,  is 
lit  value  in  ready  money.    Thit  value,  divided  by  the  value  of 
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tlM  life,  for  ooe  year  lets  tban  the  proposed  tern,  increased  by 
unity,  gives  the  annuiTpaynieDt** 


EXAMPLE. 


-  A  aaa,  S4  years  of  age,  wishiM  to  purchase  an  annoity  of 
j^40,  for  what  may  remain  of  his  life  alter  55  years  of  age ;  re- 
quired the  Talue  of  that  annuity,  in  readjf  meiiey,  and  also  in 
aimual  payments,  till  he  attain  tfiat  age. 

Value  of  a  life  of  55  years ^  10.8S0 

Pnaeat  Talae  of  jgl,  payable  2\  years  hence...  =:  .438833 
iVobdbiliiy  that  a  person,  34  years,  will  live  31  years  =  f^fi 
Ifierelbre,  10.32  x  .438833  xi^^  s  3.00567  years  purchase; 
and  3.00567  X  40  »  £1S0.»68  «  if'lSO.  4s.  6|d.,  value  in 
ready  money. 

TO  nV]>  THB  AUNOAL  PATMBNTS. 

VafateofaIiieof54years    ^  10.603 

Preaentvabeof^,  payable  30  years  hence...  «      .456887 
Probability  that  a  person,  34  yrs.  will  live  30  yrs.  a^l^s^^^ 
therefore,  10.603  x  .453687  X  ^i  «  3.311815. 


Value  of  a  life  of  84  years 15.831 

Ditto,  after  a  term  of  30  years 3>311815 

Ditto,  ibr  a  term  of  14  years 13.009185 

130.3368  ^  13.009185  »:  ^.3456  ss  £9.  4s.  lOd.  neariy. 

EXERCISES. 

1.  A  husband  wishes  to  purchase  an  annuity  of  £iO  for  his 
wife,  aged  35  years,  to  commence  when  she  is  55  years  of  age; 
how  much  ready  OMaey  ought  he  to  pay  for  the  annuity  P 

3.  What  sum  ought  a  man,  30  years  of  age,  to  pay  weekly,  till 
he  is  65  years  old,  to  entitle  him  to  a  weekly  payment  of  7$.  for 
life>  after  he  attains  to  that  age  ? 


*  The  value  of  a  life,  for  a  l«7«i  of  yeam,  U  obtained  by  dednctisg 
\\%  fi)ii«,  ^fttr  the  term,  from  iu  value  at  the  c^mmncement  of  tbe  urm. 
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PROBLEM  IX. 

TO  FIND  WHAT  8VM  IN  READY  MONBY^  OR  IN  ANNUAL  PAY- 
MSNTS^  DURING  LIFE.  A  PERSON  OF  A  GIVEN  AGE  OUGHT 
TO  PAY,  FOR  AN  ASSURANCE  OF  ANY  GITEN  SUM  ON  HIS 
life;  OR;  WHICH  IS  THE  SAME  THING,  FOR  A  SUM  OF  MO- 
NEY TO  BE  AAID  TO  HIS  HEIRS  AT  H»  DEATH. 


RULE. 

Sobfaract  the  valns  of  the  life  fron  the  perpetuity  (whiek  is 
100,  divided  by  the  rate  per  eent)  maltiply  the  femeuMier  by 
the  prodqet  of  the  given  siuii,  into  the  intepest  of  «£IOD  for  a 
je§r ;  and  this  last  prodnct,  divided  by  £\00y  iacreased  by  its 
interest  for  a  year,  gives  the  single  present  paya^ent,  which, 
divided  by  the  value  of  the  life,  increased  by  unity,  gives  the 
annual  paymei^t*. 


EXAVP).E. 

What  itttR  in  rie^ady  moDey,  or  in  a.naual  payments,  during 
life,  ought  a  man,  40  years  of  age,  to  pay  for  an  assurance  of 
£1000  on  his  life,  interest  4  per  cent? 

100     35  —  13.669x4000 
--j-== foj- =435.8877  ==£435.  16s.  lid-sin- 

gle  payment;  and  £435.  168.  I^d.  ^  14.669  =;:  £29.  Us. 
S^.  annual  pigment. 

If  the  reversion  is  an  annuitt/  for  ever,  or  an  estate  in  fee 
simple,  to  be  entered  upen  after  a  ffiven  life,  its  present  value, 
in  a  smgie  payment,  will  be  the  vidue  of  the  life  subtracted  from 
tiK  perfKBlnity,  and  the  lemainder  multiplied  by  the  annaal  rent 
ef  the  estate;  and  the  value,  in  oimum^  paynunits  will  be,  as  be- 
forer  the  single  paymesl,  divided  by  the  value  of  tiie  life,  io- 
cre«»ed  by  unity. 


*  If  llie  payments  are  to  be  made  half-ycariy*  the  tingte  payment 
miui  be  divided  by  tbe  Taloe  of  the  life,  incrcaaed  Dy  seven-tenthi. 
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UniversMlht  the  yalipe  of  ft  reymoiliMT  ^9$at0M  »^r  iw]r 
given  life,  or liyeg*  ia  to  tke  v^liie  ql  It  cMri^povding  rtvertifiii 
ary  sum;  as  <ilOQ  p/tcf  its  interest  fpr.  A  y^ar,  !•  ts»  ^100. 


EXERCISES. 

1 .  Whul  scini,  ia  ready  moneys  or  in  tuRMl  paymentf  during 
life,  ought  a  nan.  30  years  of  age,  to  pay  for  an  assurance  of 
^500  on  his  UfE)  P 


S.  What  sam^  in  ready  money,  or  in  annual  payments,  ought 
to  be  given  for  an  estate  of  £100  a  year ;  t9  ke  entfred  upoQ 
after  the  life  of  a  maHj  ^  years  of  age  ? 


PROBLEM  X. 

TO  FIND  THE  PRBVIVM  OF  ASSURANCE  FOR  A  GIVEN  BVU, 
FOR  A  TERM  OF  TEARS,  ON  A  ttlVEN  LIFE. 


RULE. 

Divide  the  value  of  the  life  for  one  year  lass  Unib  the  f Wtn 
term  increased  by  unity,  by  £1  increased  by  its  interest  for  a 
year;  from  ths  queftmnl  sabtiaci  the  valae  ^  tiw  Kfia  for  the 
givea  term»  sad  the  rcmainilsr,  muhiplMd  by  tba  gif  w  sunk 
"will  be  the  value  required. 


II  the  aiagle  priimm  ha  divided  by  tke  fiihi«  of  Mm  Ufa  in- 
ereaaad  by  inity,  for  aub  year  Imb  tkan  the  given  term,  the 
quotient  Will  be  the  equivalent  annual  pBOfoymk** 


EXAMPLE. 

Required  the  value  of  an  assurance  of  £50  in  a  single  pay- 
ment, and  also  in  annual  payments,  for  a  term  of  7  years,  oq 
the  life  of  a  person,  40  years  of  age;  interest  4  per  cent. 


*  Tfae  premiam  fur  a  givea  nuut  maUiplifd  by  £\  increa^d  by  iti 
inteRTtt  fur  a  year,  gtvet  the  preniam  for  an  fquiTalctit  annuity  for 
crer. 
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Value  df  a  life  of  40yean , 14.0S4 

Valae  of  ditto  for  7  yean •..,«„ 5.7005 

Value  of  ditto,  after  6  years  =  13.734  X  > 

ifHX. 790314    $    9.0335 

VabeofdittoferGyeara  5.0135 


1  +  5.013«  5:^^=5,703--5.7005«=  X)798 
r04^  50 

3.9900     =: 
^3  19    9j-  ^  6.0135  ^  .664  sslSs.  3|d. 


EXERCISES. 

1.  Required  the  value  of  an  assuranoe  of  «f500  in  a  ttnrie 
and  in  annual  payments,  for  a  term  of  5  years,  on  the  life  of  a 
person  16  years  of  age. 

3.  Required  the  value  of  £50  per  annum  for  ever;  to  be  en- 
tered upon  at  the  death  of  a  person  SO  years  of  age,  should  that 
happen  in  15  years. 

3.  Required  the  value  of  an  assaraace  of  <£100  in  a  single 
and  also  in  annual  payments,  fer  a  term  of  10  years,  on  the  ufe 
of  a  person  50  years  of  age. 


TABLES. 
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TABLE  L 

Showing  the  Amount  of  £1  for  Years. 

Yrt.   a  per  cent.   3}  per  cent.    4  per  cent.    4}  per  cent.    5  p«r  cent. 


1  1.03 

3  1.0609 

S  1.0937S7 

4  1.1S5508 


i.oa5 

1.071325 
1.108717 
1.147533 


1.04 
1.0816 
1.124864 
1.169858 


1.045 
1.092025 
1.141166 
1.192518 


5    1.159274    1.187686    1.216652    1.246181 


6  1.194052 

7  1.229878 
g  1.266770 
9  1.904773 

10  1.343916 


11  1.384233 

12  1.425760 

13  1.468533 

14  1.512589 

15  1.557967 

16  1.604706 

17  1.652847 

18  1.702433 

19  1.753506 

20  1.806111 


21  1.860294 

22  1.916103 

23  1.973586 

24  2.032794 

25  2,093777 

26  2.156591 

27  2.221289 

28  2.287927 

29  2.356565 
.80  2.427262 


31  2.500080 

82  2.575082 

33  2.652335 

34  2.731905 

35  2.813862 


1.229255 
1.372279 
1.316808 
1.362897 
1.410598 

L459969 
1.511068 
1.563956 
1.618694 
1.675348 

1.733986 
1.794675 
1.857489 
1.922501 
1.989788 

2.059431 
2.131511 
2.206114 
2.283328 
2.363244 

2.445958 
2.531567 
2.630171 
2.711877 
2.806793 

2.905031 
3.006707 
3.111942 
3.220860 
3.333590 


1.265319 
1.315931 
1.368569 
1.423211 
1.480244 

1.539454 
1.601032 
1.665073 
1.731676 
1.800943 

1.872981 
1.947900 
2.025816 
2.106849 
2.191123 

2.278768 
2.369918 
2.464715 
2.563304 
2.665836 

2.772469 
2.883368 
2.998703 
3.118651 
3.243397 

3.373133 
3.508058 
3.648381 
3.794316 

3.946088 


1.303360 
1.360861 
1.422100 
1.486095 
1.552969 

1.632853 
1.695881 
1.772196 
1.851944 
1.935283 

2.033370 
3.113376 
3.308478 
3.307860 
3.411714 

3.530241 
2.633652 
2.752166 
2.876013 
3.005434 

3.140679 
3.383009 
3.429699 
3.584036 
3.745318 

8.913857 
4  089981 
4.374080 
4.466361 
4.667347 


1.05 

1.1025 

1.157625 

1.215506 

1.276281 

1.340095 
1.407103 
1.477455 
1.551328 
1.628894 

1.710339 
1.795856 

1.979931 
2.0T8928 

2.182874 
2.293018 
2406619 
2.526950 
2.653297 

2,785962 

2.925260 

3.071533 

3.22510 

3.386354 

3.55.'>672 
3.733456 
3.920139 
4.116135 
4.321942 

4.538039 
4.764941 
5.003188 
5.253348 
5.516015 
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TABLES. 


TABLS  I*  CmUinucd. 
Trs.  s  per  cent*  9i  per  omt*    4  per  cent-    4\  per  cent,    s  per  cent. 


36  3.89B278 

37  3.995226 

38  3.074783 

39  9.197096 

40  9262037 


41  3.359898 

42  3.460695 

43  3.564516 

44  3.671452 

45  9.791595 


wnm 


46  3.895043 

47  4.011895 

48  4.192231 

49  4.256219 

50  4.383906 


3.450266 
3.571025 
3.696011 
9.825371 
3.959259 


."§»»■ 


■»•»■ 


4.097833 
4.241257 
4.889702 
4.543341 
4.702358 

4.866941 
5.037284 
5.2)3588 
5.396064 
5594926 


4.013932 
4.268089 
4.438813 
4.616365 
4.801020 

4.993061 
5.192783 
$.40049$ 
5.6t65U 
6.8411T5 

6,074822 
6.317815 
6.^70528 
6.893349 
7.196683 


4.877378 
5.096860 
5.326219 
5.5Q5899 
&8163Q4 

• 

6.078100 
6.351615 
6.637438 
6.996122 
7,248248 

7.574419 
7^15268 
8.271455 
8.643601 

9.092636 


5.791816 
6.081406 
6.385477 
6.704751 
7.0999«8 

7.391988 

7.761587. 
8.1496«6 
8.557150 
8.985007 


■*»■ 


9.4942^ 

9.905971 

10.491269 

10.921339 

11«4$740 


TABLE  II. 
Showing  the  Amount  of  XI  for  Days, 


Vyt. 

9  per  cent. 
1.000080 

S|  per  cent. 

4  per  cent. 

4}  per  eeae. 

s  per  ceat. 

1 

1.000094 

L000107 

1.000120 

1^100133 

2 

.000161 

.000188 

.0(K)214 

.U)0241 

.000267 

3 

.000242 

.000282 

.000322 

.000881 

.000401 

4 

.000324 

.000377 

.000429 

.000482 

.OOOMi 

5 

.000405 

.000471 

.000537 

.000603 

.000668 

6 

1.000486 

1.000565 

1.000644 

1.000723 

1.000603 

7 

.000567 

.000660 

.000752 

.000844 

.000996 

8 

.000648 

.000754 

.000860 

.000965 

.001069 

9 

.000729 

.000848 

.000967 

.001085 

.001203 

10 

.000810 

.000942 

.001075 

.001206 

.001887 

20 

1.001620 

L001886 

1.002151 

1.002414 

1.002677 

30 

.002432 

.002831 

.003228 

•003624 

.004018 

40 

.003944 

.003777 

.004307 

.004835 

.005961 

50 

.004057 

.004723 

.005387 

.006047 

.006705 

60 

.004870 

.005e?l 

.006468 

.007261 

.008052 

TABLES. 


US 


Dyi.   8  per  ceot. 


TABLE 

3|  per  ccDt. 


II.  Continued^ 

4  per  cent.    4{  per  ceot. 


5  per  ceot. 


70 

1.005684 

1.006619 

1.007550 

1.008477 

1XM)9400 

80 

.006499 

•007568 

.006633 

.009694 

.010751 

90 

.007815 

.008518 

.009717 

.010919 

.019103 

iOO 

.008131 

.009469 

.010803 

.019189 

.013456 

190 

.009765 

.011874 

.019977 

.014576 

.016169 

140 

1.011409 

1.013989 

1.015157 

1.017096 

1.018890 

160 

.013041 

.015194 

.017341 

.019489 

.091617 

IBO 

.014683 

.017109 

.019599 

.091944 

.094859 

900 

.016898 

.019098 

.091793 

.094419 

.097094 

«0 

.017975 

.090951 

.093991 

.096885 

.099844 

940 

1.019696 

1.099877 

1.096194 

1.099365 

1.039601 

960 

.091 S78 

.094807 

.098831 

.031^51 

.035365 

980 

.099934 

.096741 

.030^44 

.034849 

.038137 

300 

.094599 

.098638 

.039761 

.036840 

.040916 

890 

.096953 

.030019 

.084998 

.039844 

.043709 

840 

.097916 

.039564 

.037909 

.041854 

.046496 

860 

.099583 

.034519 

.039441 

.044370 

.049998 

365 

.03 

.035 

.04 

.045 

.05 

TABLE  III. 

5Ao«pjf^  the  pr€40»t  Worth  ofj^l  for  Ytnn. 

Yr«.  9  per  cent.    3j  per  ceiK-    4  per  cent.    4)  per  cent.     5  per  cent. 


1 

.970873 

.966183 

.961538 

.956937 

.959381 

9 

.949595 

.933510 

.924556 

.915799 

.907099 

3 

.915141 

.901949 

.888996 

.876996 

.863837 

4 

.871449 

.854804 

.838561 

.899709 

5 

.869608 

.841973 

.891997 

.809451 

.783596 

6 

.837484 

.813500 

.790314 

.767895 

.746915 

7 

.813091 

.785991 

.V59917 

.734898 

.710681 

8 

.7894()9 

.759411 

.730690 

.703185 

31Q&S9 

9 

.766416 

.733731 

.709586 

.672904 

.644606 

10 

.744093 

.708918 

.vr»J304 

.443997 

.6139JU 

11 

.799491 

.684945 

.649580 

.616198 

.584679 

19 

.701379 

,661788 

.694597 

.589663 

556837 

13 

.680951 

.639404 

.600574 

.564971 

.530391 

14 

.661117 

.617781 

.577475 

.539979 

.505067 

15 

.641861 

.596190 

.555964 

.516790 

.481017 

484 


TABLES. 


TABLE  in.  Coniinued. 


Yrt. 

S  p«r  cent. 
.633166 

si  per  cent. 
Ji76705 

4  per  cent. 
.533908 

4{  per  ceot. 
.494469 

s  per  ccdc 

16 

.458111 

17 

.605016 

.557203 

.513373 

,473176 

.436296 

18 

.587394 

.538361 

.493628 

.452800 

.415520 

19 

.570286 

.520155 

.474642 

.433301 

.395734 

20 

.553675 

.502565 

.456387 

.413642 

.376889 

21 

.537549 

.485570 

.438833 

.396787 

.358942 

22 

.521892 

.469150 

.421955 

.379700 

.341849 

23 

.506691 

.453285 

.405726 

.363350 

.325571 

24 

.491933 

.437957 

.390121 

.347703 

.310067 

25 

.477605 

.423147 

.375116 

.332730 

.295302 

26 

.463694 

.408837 

.360689 

.318402 

.281240 

27 

.450189 

.395012 

.346816 

.304691 

.267848 

28 

.437076 

.381654 

.333477 

.291570 

.255093 

29 

.424346 

.368748 

.320651 

.279015 

.242946 

30 

.411986 

.356278 

.308318 

.267000 

.231377 

31 

.399987 

.344230 

.296460 

.255502 

.220359 

32 

.388337 

.332589 

.285057 

.244499 

.209866 

33 

.377026 

.321349 

.274094 

.233971 

.199872 

34 

.366044 

.310476 

.263552 

.223895 

.190354 

35 

.355383 

.299976 

.25.i415 

.214254 

.181290 

36 

.345032 

.289832 

.243668 

.205028 

.172657 

37 

.334982 

.280031 

.234296 

.196199 

.164435 

3« 

.325226 

.270561 

.225285 

.1H7750 

.156605 

39 

.315753 

.261412 

.216620 

.179665 

.149147 

40 

.306556 

.252572 

.208289 

.17I9i8 

.142045 

41 

.297628 

.244031 

.200277 

.164525 

.135281 

42 

.288959 

.235779 

.192574 

.157440 

.128839 

43 

.280542 

.227805 

.185168 

.150660 

.122704 

44 

.272371 

.220102 

.178046 

.144172 

.116861 

45 

.264438 

.212659 

.171198 

.137964 

.111296 

46 

.256736 

.205467 

.164613 

.132023 

.105996 

47 

.249258 

.198519 

.158282 

.126338 

.100949 

48 

.241998 

.191806 

.152194 

.120897 

.096142 

49 

.234950 

.185320 

.146341 

.115691 

.091563 

50 

.228107 

.179053 

.140712 

.110709 

,087903 

TABLES. 


485 


TAfiLE  IV. 
Showiiig  lite  AwtMmt  ofj£\  AnnuUjf/or  Ytars. 


Vr». 

3}  per  cent. 
1. 

4  per  cant. 
1. 

4}  per  cciil. 

5  per  ceat 

~ 

1. 

1. 

2 

2.035 

2.04 

2.045 

%M 

3 

3.106225 

3.1216 

8.137025 

3.1525 

4 

4.214942 

4.246464 

4.278191 

4310125 

5 

5.362465 

5.416322 

5.470709 

5.525631 

6 

6.550152 

6.632975 

6.716891 

6.801912 

7 

7.779407 

7.898294 

8.01915L 

8.142008 

8 

9.051686 

9.214226 

9.380013 

9.549108 

9 

10.368495 

10.582795 

10.802114 

11.026564 

10 

11.731393 

12.006107 

12.288209 

12.577892 

11 

13.141991 

13.486351 

13.841178 

14.206787 

12 

14.601961 

15.025805 

15.464031 

15.917126 

13 

16.113030 

16.626837 

17.159913 

17.712982 

14 

17.676986 

18.291911 

18.932109 

19.598032 

15 

19.295680 

20.023587 

20.784054 

21^78563 

16 

20.971029 

21.824531 

22.719336 

23.657491 

17 

22.70.5015 

23.697512 

24.741706 

25.840366 

18 

24.499691 

25.645412 

26.855083 

28.132384 

19 

26.357180 

27.671229 

29.063562 

30.539003 

20 

28.279681  . 

29.778078 

31.371422 

33.065954 

21 

30.269470 

31.969201 

33.783136 

S5.719251 

22 

32.328902 

34.247969 

36^03377 

38.505214 

23 

34.460413 

36.617888 

38.937029 

41.430475 

24 

36.666528 

39.082604 

41.689196 

44.501998 

25 

38.949856 

41.645908 

44.565210 

47.727098 

26 

41.313101 

44.311744 

47.570644 

51.113453 

27 

43.759060 

47.084214 

50.711323 

54.669126 

28 

46.290627 

49^7583 

53.993332 

58.402582 

29 

48.910799 

52.966286 

57.423033 

62.322711 

30 

51.622677 

56.084937 

61.007069 

66.438847 

31 

54.429471 

59.328335 

64.752387 

70.760789 

32 

57.334502 

62.701468 

68JB66245 

75.298829 

83 

60.341210 

66.209527 

72.756226 

80.063770 

34 

63.453152 

69.857908 

77.030256 

85.066959 

35 

66.674012 

73.652224 

81.496618 

90.320307 

486 


TABLES. 


Yrt. 


TABl£  IV.  Conimued. 

3|  per  cent.    4  per  cent.    4}  per  cent.    5  per  cent. 


36 

70.0U760S 

77.598313 

86.163965 

95.886322 

37 

73*457869 

81.702246 

91.041344 

101.628138 

38 

77.028894 

85.970336 

96.138204 

107.709545 

39 

S0.724906 

90.409149 

101.464424 

1 14.095023 

40 

84^50277 

95.025515 

107.030323 

130.799774 

41 

88.509537 

99  826536 

112.846687 

127.839762 

49 

92.607371 

104J819597 

118.924788 

135.231751 

4S 

96.848629 

110.012381 

125.276404 

142  993338 

44 

101.238391 

115  412876 

131.913842 

151.143005 

46 

105.781672 

121.029392 

138.849965 

159.700155 

46 

110.484031 

126.870567 

146.098213 

168.685168 

47 

115.350972 

132.945J90 

153.672633 

178.119421 

48 

120.388256 

139.263206 

161.587901 

168.025392 

49 

125w601845 

145.833734 

169.859357 

198.426662 

50 

130  997910 

152.667083 

178.503028 

209.S47995 

• 

TABLE  V. 

Showing  the  present  H^orih  o/£\  Annuity  for  Years. 

Yrt. 

3j  per  cent. 

0.966183 

4  per  cent. 

4}  per  cent. 
0.956987 

5  per  cent. 

1 

0.961538 

0.952380 

2 

i. 899694 

1.886094 

1.872667 

1.859410 

S 

2.801637 

2.775091 

2.748964 

2.723248 

4 

8.673079 

3.629895 

3.587525 

3  545950 

5 

4.515052 

4.451822 

4.389976 

4.329476 

6 

5.S28553 

5.242136 

5  157872 

5.075692 

7 

6.114543 

6.002054 

5.892700 

5.786378 

8 

6.878955 

6.732744 

6.595886 

6.463212 

9 

7.607686 

7.435381 

7.268790 

7.107821 

10 

8.816605 

8.110895 

7.912718 

7.7217.S4 

11 

9.001551 

8.760476 

8.528916 

8306414 

13 

9.663384 

9.885078 

9.118580 

8.863251 

13 

10.802788 

9.985647 

9.682852 

9.398573 

14 

10.920520 

10  563122 

10.222825 

S^.oStoOtv 

15 

11.517410 

11.118386 

10.789545 

10.879656 

TABLES. 


487 


TABLE  V.  Coniinued. 


tn 

3)  per  cent. 
13.0941 16 

4  per  cent. 

4}  per  cent. 
11.384015 

5  per  cent. 

16 

11.653394 

10.837769 

17 

13.651330 

13.165668 

11.707191 

11.374066 

18 

l3.1d96Bl 

13.659396 

13.159991 

11.669586 

19 

18.709637 

13.138988 

13.593398 

13.065310 

90 

14.313408 

13^90835 

18.007936 

13.463310 

91 

14.697974 

14.029158 

13.404738 

13.831153 

9^i 

15.167134 

14.451114 

18.764434 

18.163003 

9S 

15.630410 

14.856640 

14.147774 

18.488578 

94 

16.058897 

15.946961 

14.495478 

13.798641 

35 

16.481514 

15.639078 

14.838308 

14.093944 

26 

16.890853 

15,988767 

15.146611 

14.87518S 

37 

17.385864 

16.839584 

15.451303 

14.643088 

38 

17.687018 

16.668061 

15.743878 

14.898137 

39 

18.085767 

16.9d87]S 

16.031888 

15.141078 

SO 

18.893045 

17^98081 

16.388888 

15.873451 

81 

18.786375 

16.544890 

15.593810 

33 

19.068865 

17.67855 

16.788890 

15.803676 

58 

19.390308 

18.147644 

17.033863 

16.003548 

84 

19.700684 

18.411196 

17.346758 

16.103908 

85 

30.000661 

18664611 

17.461013 

1&874194 

86 

30.390498 

18.908380 

17.666040 

16.546851 

sr 

30.570035 

19.143577 

17.863339 

16.711397 

88 

30.841087 

19.867863 

18.049990 

16.867893 

89 

31.103499 

19.584483 

ia339655 

17.017040 

40 

31.855073 

19.793773 

18.401584 

17.159086 

41 

31.599108 

1999305 

18.566109 

17.394867 

43 

37.884883 

30.185635 

18.738549 

17.433307 

48 

33.063688 

30  870793 

18.874310 

17.545911 

44 

33.383791 

30.548889 

19.018388 

17.663778 

45 

33.496450 

30.730087 

19.156347 

17.774069 

46 

33.709918 

30.884651 

19.38887a 

117  Qt%£kg\ilA. 

47 

33.809487 

31.043984 

19.414708 

17.S6101S 

48 

33.091344 

31.195138 

19M5606 

18.077157 

49 

33.376564 

31.34147 

19.651398 

18.168731 

50 

33.455617 

31.482183 

19.761007' 

18.955995 

188 

TABLES. 

TABLE  VL 

Showbig 

the  Annuity  which  £1  will  purchase. 

Yrf. 

8  per  cent. 

3)  per  cent. 

4  per  cent. 

4}  per  cent. 

S  per  cent. 

1 

1.03 

1.035 

1.04 

1.045 

1.05 

2 

.522610 

.526400 

.530196 

.533997 

.537804 

3 

.353530 

.356934 

.360348 

.863773 

.367206 

4 

.269027 

.272251 

.275490 

.278743 

.282011 

5 

.218354 

.221481 

.224627 

.227791 

.230974 

6 

.184597 

.187668 

.190761 

.193878 

.197015 

7 

.160506 

.163544 

.166609 

.169701 

.172819 

8 

.142456 

.145476 

.148527 

.151609 

.154721 

9 

.128433 

.131446 

.134493 

.137574 

.140690 

10 

.117230 

.120241 

.123290 

.126378 

.129504 

11 

.108077 

.111092 

.114149 

.117248 

.120389 

1^ 

.100462 

.103484 

.106552 

.109666 

.112825 

13 

.0940^9 

.097061 

.100143 

.103275 

.106455 

14 

.088526 

.091570 

.094669 

.097820 

.101024 

15 

.083766 

.086825 

.089941 

.093113 

.096342 

16 

.079610 

.082684 

.065890 

.089015 

.092269 

17 

.075952 

.079043 

.082198 

.085417 

.088699 

18 

.072708 

.075816 

.078993 

.083236 

.085546 

19 

.069813 

.072940 

.076138 

.079407 

.082745 

20 

.067215 

•070361 

.073581 

.076876 

.08024S 

21 

.064871 

.0^36 

.071280 

.074600 

.077996 

92 

.062747 

.065932 

.069198 

.072545 

.075970 

2.^ 

.060813 

.064018 

.067309 

.070682 

.074136 

24 

.059047 

.062272 

.065586 

.068987 

.072470 

26 

.057427 

.060674 

.064012 

.067439 

.070952 

ii6 

.055938 

.059205 

.062567 

.066021 

«  .069564 

27 

.054564 

.057852 

.061238 

.064719 

.068291 

28 

.053293 

.056602 

.060013 

.063520 

.067123 

29 

.052114 

.055445 

.058879 

.062414 

.066045 

SO 

.051019 

.054371 

.057880 

.061391 

.065051 

31 

.049998 

.053372 

.056855 

.060443 

.064132 

32 

.049046 

.052441 

.055948 

.059568 

.063280 

33 

.048156 

.051572 

.055103 

.058744 

.063490 

34 

.047322 

.050759 

.054314 

.057981 

.061755 

35 

.046539 

.049998 

.053577 

.057270 

.06107A 

TABLES. 
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TABLE  VI.  ConHnued. 

Yrt. 

S  percent 

.045803 

3}  per  cent 
.049284 

4  per  cent 

4)  per  cent 
.056605 

5  pcroeot. 

36 

.052886 

.060434 

37 

.045111 

:048613 

.052239 

.055984 

.059839 

38 

.044459 

.047982 

.051631 

.055401 

.0592841 

39 

.043843 

.047387 

.051060 

.054855 

.058764 

40 

.043262 

-.046827 

.030523 

.054343 

.058278 

41 

.042712 

.b4l>298 

.050017 

.053861 

.057822 

42 

.042191 

.045798 

.049540 

.053408 

.057394 

43 

.041698 

.045325 

.049089 

.052982 

.056993 

44 

.041229 

.044877 

.048664 

.052580 

.056616 

45 

.040785 

.044453 

.048262 

.052202 

.05626JI 

46 

.040362 

.044051 

.047882 

.051844 

.055928 

47 

.039960 

.043669 

.047521 

.051507 

.055614 

48 

.039577 

.043306 

,047180 

.051188 

.055318 

49 

.039213 

.042961 

.046857 

.050887 

.055039 

50 

.038865 

.04^633 

.046550 

.050602 

.054776 

TABLE  VII. 

Showing  the  probabilities  of  the  duration  of  Humam  Ltfe, 
among  Males  and  Females;  deduced  from  observations  of 
the  proportions  of  the  living,  to  the  numbers  trho  have 
died  at  all  ages,  for  21  years,  from  1755,  to  1776^  in  the 
kingdom  of  Sweden. 


MALES. 

FEMALES. 

Born  10382—282  born  dead. 

Bom  10217- 

-217  boru  dead. 

Af <■. '  Liviof . 

Dtcr. 

Ex  pec. 

r  ■ ■ 

Lifiiic. 

Deer.    Espec, 

»2«Jioooo 

2300 

33.2 

10000 

2090    35.7 

1    7700 

500 

^.45 

7910 

518    44.  . 

3    7200 

337 

43.83 

7392 

350   46.05 

3   6863 

240 

44.96 

7042 

250    47.31 

4   6623 

150 

45.57 

6792 

135    48.04 

5   6473 

125 

45.62 

6657 

120    48. 

6   6348 

105 

45.5 

6537 

105    47.87 

Kk 
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TABLE;^. 


TABLE  VIL  Comihmed. 


MALES* 


FEMALES. 


T 
8 
9 
10 
11 
13 
18 
14 
IS 
16 
17 
18 
19 
90 
SI 
3S 
28 

d4 

25 
96 
97 
38 
39 
80 
81 
83 
^ 
84 
85 
86 
37 


40 

41 
43 
48 
44 

45 
46 

47 
48 


r  . 

■■^ 

ef.     Liviiig* 

Deer. 

Expcc. 

6348 

90 

45.36 

6158 

75 

44.91 

6078 

65 

44.46 

6018 

.  55 

43.94 

5958 

45 

43.36 

5918 

45 

43.58 

5868 

40 

41.91 

5828 

^    40 

41.34 

^88 

39 

40.56 

5749 

-89 

89.83 

57t0 

-    39^- 

V89.ll 

5671 

44 

38.39 

5637  ' 

44 

37.67 

5588 

50 

36.95 

5588 

50 

36.38 

5488 

50 

35.63 

5488 

55 

84.96 

5378 

55 

84.8 

5338 

55 

33.63 

5368 

55 

d3.98 

5318 

55 

33.33 

5158 

55 

81.66 

5103 

56 

31. 

5047- 

-  59 

80.34 

4988 

60 

39.69 

4938 

60 

39.04 

4868 

60 

38.89 

4808 

60 

37.74 

4748 

60    . 

37J99 

4688 

60  - 

36.43 

4638 

60 

35.76 

4568 

60 

35.09 

4506 

60 

35.43 

AAAA 

65 

33.75 

4883 

73 

33.15 

4311 

80 

33.54 

4331 

80 

31.98 

4151 

80 

31.83 

4071 

80 

30.71 

8991 

80 

30.13 

8911 

80 

19.53 

i        8831 

80 

18.93 

•^^^*i 


UvinfT. 

Deer. 

Bxmec 

6433 

85 

47.64 

6347 

70 

47.38 

6277 

60 

46.8 

6317 

52 

46.85 

6165 

46 

45.55 

6119 

40 

44.85 

6079 

85 

44.15 

6044 

35 

43.46 

6009 

35 

42.76 

5974 

40 

42.04 

5934 

40 

41.31 

5894 

42 

40.59 

5853 

43 

39.817 

5809 

43 

39.15 

5766 

43 

S8.43 

5723 

43 

87.79 

5680 

44 

87.01 

5636 

45 

86.29 

5591 

45 

35.58 

5546 

50 

84.9 

5496 

52 

34.21 

KAAA 

55 

3S.6S 

5389 

55 

33.85 

5334 

60 

32.17 

5274 

60 

S\M 

5214 

65 

30.91 

5149 

65 

30.38 

5064 

65 

29.66 

5019 

60 

29.03 

4959 

56 

9&26 

4903 

56 

97.50 

4847 

56 

96.74 

4791 

58 

95.97 

4733 

65 

25.31 

4668 

75 

24.68 

4593 

76 

34.75 

4517 

76 

23.63 

4441 

75 

23.1 

4366 

79 

93.57 

4294 

67 

31.91 

4937 

65 

31.34 

4162 

65 

30.58 

" 
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TABLE  VII.  Continued. 

MALES. 

FEMALES. 

if 

LiTiBC. 

3751 

Deer. 

Expect 

r 
LWiofC- 

Deer. 

Bxpect. 
19.92 

85 

18.32 

4097 

70 

50 

3666 

95 

17.72 

4027 

75 

19.26 

51 

8571 

95 

17.17 

3952 

80 

18.64 

53 

3476 

95 

16.63 

3872 

85 

18.01 

58 

3381 

95 

16.08 

3787 

85 

17.39 

54 

3386 

95 

15.53 

3702 

85 

16.77 

55 

3191 

95 

14.98 

3617 

85 

16.15 

56 

3096 

95 

14.43 

3532 

H5 

15.53 

67 

3001 

100 

13.87 

3447 

90 

14.92 

58 

2901 

100 

13.33 

3357 

90 

14.31 

59 

2801 

100 

12.79 

3267 

100 

13.69 

60 

2701 

105 

12.24 

3167 

110 

13.08 

61 

2596 

110 

11.72 

3057 

118 

12.56 

Oi 

2486 

115 

11.21 

2939 

120 

12.04 

63 

2371 

115 

10.73 

2819 

120 

11.52 

64 

2256 

115 

10.26 

2699 

190 

11.01 

65 

2141 

115 

9.78 

2579 

120 

10.49 

66 

2026 

115 

9.3 

2459 

120 

997 

67 

1911 

120 

8.84 

2339 

120 

9.46 

66 

1791 

125 

8.4 

2219 

120 

8.94 

69 

1666 

125 

7.99 

2099 

120 

8.42 

70 

1541 

125 

7.6 

1979 

130 

7.91 

71 

1416 

125 

7.22 

1849 

140 

7.53 

7S 

1291 

120 

6.87 

1709 

150 

7.16 

7S 

1171 

120 

6.53 

1559 

160 

6.73 

74 

1051 

110 

6.22 

1399 

150 

6.4 

75 

941 

105 

5.89 

1249 

140 

6.03 

76 

836 

100 

5.56 

1109 

130 

5.73 

77 

736 

90 

5.25 

979 

120 

5.43 

78 

646 

85 

4.92 

859 

110 

5.11 

79 

561 

80 

4.59 

749 

100 

4.79 

80 

481 

75 

4.27 

649 
[IL 

95 

4.46 

TABLE  VI 

Showing  the  values  o/Annuiiies  an  Sinolb  Lives,  meoard" 
ing  to  the  probabiiitieM  of  the  dnrutian  of  life  in  the  king' 
dMM  qf  Sweden^^-Intereet  4  per  cent, 

A%tM.    Lirei  in  Gcd.      A%f%'    Lives  in  Geo.       Ages.    Live^  in  Gen. 
1  16.661  9         18.139  5        18.715 

9  17.537  4        18.554  6        18.833 
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TABLES. 

TABLE  YIII.  Voniinmed. 

1 

Aftt. 

Lives  ill  Geo. 

Ages. 

lives  in  Gen. 

Ages.  ] 

Lives  ill  Gen 

7 

18.913 

33 

15.668 

57 

9.718 

8 

18.943 

33 

15.497 

58 

9.416 

9 

18.983 

34 

15.321 

59 

9.101 

10 

18.891 

35 

15.13S 

60 

8.789 

11 

18.890 

36 

14.939 

61 

8.490 

IS 

18.721 

37 

14.796 

62 

8.201 

13 

18609 

38 

14.504 

63 

7.917 

U 

18.476 

39 

14.272 

64 

7.626 

15 

18.336 

40 

14.034 

65 

7.328 

16 

18.191 

41 

13.805 

66 

7.022 

17 

18.046 

42 

13.595 

67 

6.709 

18 

17.897 

43 

13.391 

68 

6.398 

19 

17.759 

44 

18.157 

69 

6MS 

90 

17.603 

45 

12.929 

70 

5.783 

SI 

17.458 

46 

12.749 

71 

5.491 

33 

17.807 

47 

12.472 

72 

5.220 

33 

17  150 

48 

12.217 

73 

4.969 

34 

1&997 

49 

11.930 

74 

4.758 

SS 

16.839 

50 

11.658 

75 

4.534 

36 

16.675 

51 

11.399 

76 

4.310 

27 

16512 

52 

11.138 

77 

4.084 

28 

16.346 

53 

10.875 

78 

8.840 

29 

16.178 

54 

10603 

79 

3.590 

30 

16.006 

55 

10.320 

80 

3.331 

31 

15.839 

50 
TAB 

10.025 

81 

3.081 

tLE  IX. 

Skowiug  the  Values  of  Annuiiies  on  Two  Joint  Lives,  ac» 
cording  to  the  probabilUies  of  the  duration  o/life,  in  Tabl^ 
yill. — Interest  at  4  per  cent. 


Arcs. 

1,  1 

2,  2 

3,  3 

4,  4 
b,    5 

6,  6 

7,  7 

8,  8 

9,  9 
10,10 


V.iliieii. 

13.2533 

13.5835 

14  5595 

15.2683 

15.5785 

15.8211 

lti.0037 

16.1104 

16  1532 

16.14|7 


DifTercDce 

Agts. 
11,11 
12,12 
13,13 
HM 
15,15 
16,16 

17,  17 

18,  18 

19,  i9 
2ii,  20 


of  Age  0. 

ValueH. 

16.0878 
15  9826 
15.8567 
15.7aii 
155361 
15.3622 
15.1969 
15.0243 
14.8547 
14.6830 


) 


Ai^es. 
21,21 
22,22 
23,23 
24,24 
25,25 
26,26 
27,97 
28,28 
29,29 
30,30 


Valaes. 
14.5254 
14.3610 
14.1946 
14.0209 
13.8502 
13.6718 
13.4961 
13.3234 
13.1484 
12.7965 
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TABLE  IX. 


Amen, 

31,31 

32,32 

33,33 

34,34 

35,35 

36,36 

37,37 

38,38 

39,39 

40,40 

41,41 

43,43 

43,43 

44,44 

45,45 

46,46 

47,47 


Vftlaei. 

13.7961 

12.6247 

12.4566 

12  2870 

12.1102 

11  9045 

11.6838 

11.45*23 

11.2094 

209644 

10  7329 

10.5312 

10.3464 

10.1545 

9.9548 

9.7363 

9.4974 


Ages. 

4a  48 

49,49 

50,50 

51,51 

52,52 

5;J,33 

54,54 

55,55 

56,56 

57.57 

58,58 

59,59 

60,60 

61,61 

62, 62 

63,63 

64,64 


Continued, 

Valuei. 

9.2363 
8.9665 
8.7072 
8.4695 
8.2303 
7.9948 
7.7485 
7.4952 
7.2292 
69541 
66787 
6.3882 
6.1050 
5.8445 
5.6008 
5.3677 
5.1281 


Afe«. 
65,65 
66, 66 
67,67 
68,68 
69,69 
70,70 
71,71 
72,72 
73,73 
74,74 
75,  75 
76,76 
77,77 
78,78 
79,79 
80,80 
81,81 


Aget. 

1,    7 

3,   8 

3,   9 

4,10 

5,11 

6,13 

7,13 

8,14 

9,15 

10,16 

11,17 

13,18 

13,19 

14,30 

15,31 

16,22 

17,23 

18,34 

19,35 

20,36 

31,27 

33,28 

23,29 

24,30 

35,31 

36,33 

57,33 


Valueii. 

13.989 

14  780 

15  323 
15.685 
15.817 
15.887 
15.914 
15.888 
15.834 
15.729 
15.617 
15.477 
15.327 
15.164 
15.001 
14.833 
14665 
14  491 
14.320 
14144 
13.976 
13.607 
13.635 
13.455 
13.384 
13.108 
13.935 


Difference  of  Age  Six  Years. 


38.34 

39,35 

30,36 

31,37 

32,  38 

33,39 

34,40 

35,41 

36,43 

37,43 

38,44 

39,45 

40,46 

41,47 

42,48 

43,49 

44,50 

45,51 

46,53. 

47,53 

48,54 

49,  55 

50.56 

51,57 

53,58 

53,59 

54,60 


13.763 
12.586 
13.390 
12.193 
11.988 
11.779 
11.568 
Ii.361 
11.156 
10.953 
10.741 
10.519 
10.386 
10.049 
9.813 
9.581 
9.351 
9  129 
8.897 
8.(i58 
8.402 
8.139 
7.874 
7.613 
7.351 
7.083 
6.814 


Afl&s, 

55,61 

56, 63 

57,63 

58,64 

59,65 

60,66 

61,67 

63,68 

63,69 

64,70 

65,71 

66,72 

67,73 

68,74 

69,75 

70,76 

71,77 

72,78 

73.79 

74,80 

75,81 

76,82 

77,83 

78,84 

79,85 

80,86 

81,87 


Valacf. 
4.8813 
4.6265 
4.3G36 
4.1036 
3i^l5 
3.5937 
3.3456 
8.1338 
2.9351 
2.7973 
2.6486 
3.4903 
3.^400 
3.1700 
1.9671 
1.7589 
1.6005 


Values. 
6.555 

6.399 

6.045 

5.788 

5.519 

5.249 

4.984 

4.729 

4483 

4.231 

3.983 

3.750 

3.537 

3.340 

3J47 

3.946 

2.753 

3.558 

3.355 

3.173 

3.017 

1.877 

1.756 

1.639 

1.524 

1.416 

1.320 


TABLE  OF  LOGARITHMS, 


OF  NATURAL  NUMBERS, 


FROM  1  TO  10,000. 


M 


LOGARlTHMa 


n.  (  hogar. 

IT 

Lofar. 

K." 

67 

4.806075 

1 

0.000000 

84 

1.581479 

3 

301030 

S5 

S44068 

68 

8SS509 

3 

477121 

36 

556303 

69  , 

9^S9i6 

4 

602060 

37 

56B303 

70, 

.  845096 

5 

698970 

38 

579784 

ri 

8&lto 

6 

T78151 

39 

59I06S 

72 

^333 

.  7 

■ 

0.^45098 

^< 

1.609060 

73 

1.863i38 

8 

903090 

41 

619784 

74 

809383 

9 

954949 

43 

693949 

75 

875061 

10 

1.000000 

43 

633468 

76 

880814 

11 

041393 

44 

643453 

77 

886491 

12 
13 

079181 

45 

46 

653919 

78 

899095 

1.113943 

L669758 

79 

14 

146198 

47 

679098 

BO 

903090 

15 

176091 

48 

681941 

81 

908486 

16 

904190 

49 

690196 

83 

9IS814 

17 

930419 

SO 

696970 

83 

M9078 

IS.j 

955979 

61  . 

707570 

84 

934^ 

19  1 

978754 

53 

716003 

85 

939419 

90 

I.SOIOSO 

53 

1.794976 

86 

1.984498 

91 

.  399919 

54 

739394 

87 

989518 

99 

349493 

55 

740363 

88 

944483 

33 

361796 

56 

748186 

89 

949390 

94 

380911 

57 

755875 

90 

9S43«» 

95 

397940 

58 

763498 

91 

969041 

96 

414973 

59 

770859 

■93 

963788 

1 

97 

1.431364 

60 

1.778151 

93 

1.968488 

96 

447158 

> 

61 

785330 

94 

973128 

99 

469398 

63 

799399 

95 

977794 

30 

477191 

63 

799340 

96 

989971 

31 

491869 

64 

806180 

97 

986779 

39 

505150 

65 

819913 

98 

991926 

33 

518514J 

66 

819544 

99 

995635 

498 


LOGARITHMS. 


Norn. 
100 

A 

1 

2 

3 

4 

2.000000 

2.000434 

2.000868 

2.001301 

2.001734 

101 

004321 

004751 

005180 

005609 

006038 

lOS 

00860a 

009026 

009451 

009876 

010300 

103 

012837 

013259 

013680 

014100 

014520 

104 

017033 

017451 

017868 

018284 

018700 

105 

021189 

021603 

022016 

022428 

022841 

106 

025306 

025715 

026124 

026533 

026942 

107 

029384 

029789 

030195 

030600 

031004 

108 

033424 

033826 

064227 

034628 

035029 

109 

037426 

037825 

038223 

038620 

039017 

110 

2.041393 

2.041787 

2.042182 

2.042575 

2.042969 

HI 

045323 

045714 

046105 

046495 

046885 

112 

049218 

049606 

049993 

050380 

050766 

113 

053078 

053463 

053846 

054230 

054613 

114 

056905 

057286 

057666 

058046 

058426 

115 

060698 

061075 

061452 

061829 

062206 

116 

064458 

064832 

065206 

065580 

065953 

117 

068186 

068557 

068928 

069298 

069668 

118 

071882 

072250 

072617 

072985 

073352 

119 

075547 

075912 

076276 

076640 

077004 

120 
181 

079181 

079543 

079904 

080266 

080696 

2.082785 

2.0B3144J 

2.083503 

2.083861 

2.084219 

122 

086360 

086716 

087071 

087426 

087781 

123 

089905 

090258 

090611 

090963 

091315 

124 

093422 

098772 

094122 

094471 

094820 

125 

096910 

097257 

097604 

097951 

098297 

126 

100370 

100715 

101059 

101403 

101747 

127 

103804 

104145 

104487 

104828 

105169 

128 

107210 

107549 

107888 

108227 

108565 

129 

110590 

110926 

111262 

111598 

111934 

180 

113943 

114277 

114611 

1 14944 

115278 

131 

117271 

117603 

117934 

118265 

118595 

182 

2.120574 

2.120903 

2.121231 

2.121560 

2.121888 

133 

123852 

124178 

124504 

124830 

125156 

134 

127105 

127429 

127752 

128076 

128399 

135 

130334 

130655 

130977 

131298 

13161^ 

136 

133539 

133858 

134177 

134496 

134814 

137 

136721 

137037 

137354 

137670 

137987 

138 

189879 

140194 

140508 

140822 

141136 

139 

143015 

143327 

143639 

143951 

144263 

140 

146128 

1464^ 

146748 

147058 

147367 

141 

149219 

149527 

149835 

150142 

150449 
1535101 

142 

152288 

152594 

152900 

153205 

LOGARITHMS. 


499 


— % — 

6 

7 

8 

9 

Diff. 
432 

2.002166 

2.002598 

2.003029 

2.003460 

2.003891 

006466 

006894 

007321 

007748 

008174 

428 

010724 

011147 

011570 

011993 

012415 

424 

014940 

015360 

015779 

016197 

016615 

419 

019116 

019532 

019947 

020361 

020775 

416 

023252 

023664 

024075 

024486 

024896 

412 

027350 

027757 

028164 

028571 

028978 

408 

031408 

031812 

032216 

032619 

033021 

404 

035430 

035830 

036229 

036629 

037028 

400 

(^9414 

039811 

040207 

040602 

040998 

396 
393 

2.043362 

2.043755 

2.044148 

2.044540 

2.044931 

047275 

047664 

048053 

048442 

048830 

389 

051152 

051538 

051924 

052309 

052694 

386 

054996 

055378 

055760 

056142 

.056524 

388 

0588U5 

059185 

059563 

059942 

060320 

378 

062582 

062958 

063333 

063709 

064083 

376 

.  066326^ 

066698 

067071 

067443 

067814 

372 

070038 

070407 

070776 

071145 

071514 

369 

073718 

074085 

074451 

074816 

075182 

366 

077368 

077731 

078094 

078457 

078819 

363 

080987 

081347 

081707 

082067 

082426 

360 
357 

2.084576 

2.084934 

2.085291 

2,085647 

2.086004 

088136 

088490 

088845 

089198 

089552 

355 

091067 

092018 

092370 

092721 

093071 

351 

095169 

095518 

095H66 

096215 

096562 

349 

098644 

098990 

099335 

099681 

100026 

346 

102090 

102434 

102777 

103119 

103462 

343 

105510 

105851 

106191 

106531 

106870 

340 

108903 

109241 

109578 

109916 

110253 

338 

112270 

112605 

112940 

113275 

113609 

335 

115610 

115943 

116276 

116608 

116940 

333 

118926 

119256 

119586 

119915 

120245 

330 

328 

2.122216 

2.122543 

2.122871 

2. 123198 

2.123525 

125481 

125806 

126131 

126456 

126781 

325 

128722 

129045 

129368 

129690 

130012 

323 

131939 

132260 

132580 

132900 

133219 

320 

135133 

135451 

13576b 

136086 

136403 

318 

138303 

138618 

138934 

139249 

139564 

315 

141450 

141763 

142076 

142389 

142702 

314 

144574 

144885 

14519G 

145507 

145818 

311 

147676 

147985 

148294 

148603 

148911 

309 

150756 

151063 

151370 

151676 

151982 

807 

153815 

154119 

154494 

154728 

1 55032 

304 

500 


LOGARITHMS. 


Nua. 
143 

0 

1 

ft 

i 

4 

2.156836 

8.166640 

3.166M8 

3.166946 

ai6tttf 

144 

158862 

168664 

168965 

159966 

16MG7 

146 

161368 

161667 

161967 

169366 

163664 

146 

164868 

164650 

]649<t7 

166944 

166641 

147 

167317 

167613 

167908 

168903 

168407 

148 

170962 

170655 

170848 

171141 

171484 

149 

178186 

173478 

173768 

174060 

174861 

160 

176091 

176381 

176670 

176969 

177948 

161 

178977 

179364 

179652 

179889 

160196 

163 
16S 

181844 

lf^l39 

183415 

183700 

169986 

3.184601 

3.184975 

3.186959 

3.186643 

9.186686 

164 

187681 

187803 

188064 

188866 

188647 

166 

190883 

190613 

190892 

191171 

191461 

166 

193135 

198403 

198681 

198969 

194987 

167 

196900 

196176 

196452 

196739 

197005 

166 

19S657 

198932 

199306 

199481 

199765 

159 

2^1897 

901670 

901943 

909316 

909488 

160 

S04130 

304891 

904663 

904933 

306904 

161 

906836 

907095 

907865 

907684 

907903 

166 

909615 

309783 

910061 

910818 

910686 

163 
164 

913188 

312454 

913730 

219986 

918353 

3.3L4844 

2.215109 

2.916373 

2.215638 

3.316903 

165 

317484 

317747 

918010 

918373 

918686 

166 

330108 

220370 

930681 

920892 

931163 

167 

333716 

333976 

933386 

938496 

998765 

168 

336309 

336668 

926836 

936084 

9tt842 

169 

327887 

338144 

998400 

928657 

938913 

170 

380449 

330704 

930960 

981915 

981470 

171 

333996 

333350 

983504 

938767 

984011 

172 

386628 

336781 

936033 

986385 

936637 

178 

318046 

338997 

988648 

288799 

389049 

174 
176 

340549 

240799 

941048 

241297 

241646 

2.348038 

3.343286 

3.343534 

2.248782 

2.244030 

176 

346513 

246759 

346006 

946352 

946499 

177 

347978 

248219 

948464 

948709 

948954 

178 

360420 

250664 

2509J8 

961151 

961395 

179 

263853 

263096 

263338 

968680 

968822 

180 

255272 

266514 

255755 

266996 

966336 

181 

257679 

257918 

368158 

968398 

96M37 

183 

260071 

360310 

960648 

260787 

961025 

183 

262451 

303688 

363935 

968162 

968899 

184 

264818 

365064 

366390 

966625 

966761 

186 

267172 

267406 

267641 

367875 

968110 

LOGARITHMS. 


501 


^ 

& 

7 

8 

9 

DMT 

1».IM)IU 

9.157154 

3.157457 

^.157759 

3.159061 

803 

1999Q8 

160168 

160468 

160769 

161068 

901 

losses 

168161 

163460 

163757 

164055 

sWP 

iGsass 

166134 

166480 

1^6736 

IG7033 

897 

169793 

169086 

169380 

169674 

169968 

«9ft 

171796 

179019 

179311 

179603 

173895 

3« 

174MI 

174932 

175993 

175513 

175803 

S91 

177586 

177885 

178113 

178401 

178689 

99i 

18M13 

180699 

190986 

181373 

181558 

987 

198970 

188554 

183889 

184133 

184407 

985 
98S 

ai861U8 

9a86,$91 

3.186(974 

3.186956 

9.187339 

188998 

189909 

189490 

189771 

190051 

981 

191790 

199010 

199389 

193567 

193846 

!W9 

194614 

194793 

195669 

195846 

195633 

W'S 

197981 

197556 

197833 

198107 

198383 

376 

900099 

900303 

900577 

300850 

301134 

274 

908761 

903083 

908305 

303577 

303848 

379 

905475 

905745 

9D6016 

306386 

306556 

971 

906179 

908441 

908710 

908978 

309347 

969 

910S53 

911190 

911388 

311654 

311931 

907 

91 SSI 8 

918783 

914049 

314314 

314679 

364 

9.916166 

9.916430 

3.316694 

3.316957 

3.317331 

918798 

919060 

919833 

319684 

319846 

jSKn 

99I4I4 

991675 

331986 

333196 

333456 

961 

994015 

934974 

334533 

934793 

335051 

95d 

996600 

996858 

937115 

927373 

337630 

958 

999170 

999496 

399683 

339938 

330193 

9M 

991794 

981979 

383383 

933488 

339743 

954 

984964 

994517 

334770 

935033 

335376 

959 

986789 

937041 

937393 

9^544 

33P7795 

951 

939999 

999550 

939800 

340050 

940300 

9S9 

911795 

349044 

949393 

943541 

343790 

949 

94^ 

9.944977 

^.944534 

3.944779 

3.345010 

3.345366 

9i6745 

946991 

947336 

'947482 

347738 

946 

ei9198 

349443 

949687 

949933 

350176 

945 

9SI6S8 

951881 

359135 

353367 

353610 

949 

9M064 

354806 

954548 

354790 

355031 

949 

9S6477 

966718 

356958 

357198 

357439 

941 

958877 

350116 

359355 

959594 

319833 

999 

961963 

961501 

961788 

361976 

363314 

938 

968636 

363873 

964109 

964345 

;  364583 

997 

965996 

966983 

966467 

366703 

366937 

935 

966844 

968578 

968813 

369046 

369379 

*  -  • 

294 

502 


LOGARITHMS. 


Nam. 

0 

1 

"2.  ■ 

3 

4 

186 
187 
188 
189 
190 
191 
192 
193 
194 
195 

196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 

207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 

218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 

236951$ 

271842 
274158 
276462 
278754 
281033 
283301 
285557 
287802 
290035 

2.269746 
272074 
274389 
276691 
278982 
281261 
283527 
285782 
288025 
290257 

272306 
274620 
276921 
279210 

281488 
283753 
286007 
288249 
290480 

2.270213 
272538 
274850 
277151 
279439 
281715 
283979 
286232 
288473 
290702 

2.270440 
272770 
275081 
277380 
279667 
281942 
284205 
286456 

290925 

2.292256 
294466 
296665 
298853 
301030 
303196 
305351 
307496 
309630 
311754 
313867 

2.292478 
294687 
296884 
299071 
301247 
303412 
305566 
307710 
309843 
311966 
314078 

2.392699 
294907 
297104 
299289 
301464 
303628 
305781 
307924 
310056 
312177 
314289 

2.292920 
295127 
297323 
299507 
301681 
303844 
305996 
308137 
310268 
312389 
314499 

2.29314L 
295347 
297542 
299725 
301898 
304059 
306210 
308351 
310481 
312600 
314710 

2.315970 
316063 
320146 
322219 
324282 
326336 
S28380 
330414 
332438 
334454 
336460 

2.316180 
318272 
320354 
322426 
324488 
326541 
328583 
330617 
332640 
334655 
336660 

2.316390 
318481 
320562 
322633 
324694 
326745 
328787 
330819 
332842 
334856 
336860 

2.316599 
318689 
320769 
322839 
324899 
326950 
328991 
331022 
333044 
335056 
337060 

2.316809 
318898 
320977 
923046 
325105 
327154 
329194 
331225 
333246 
S35257 
337260 

2  338456 
340444 
342423 
344392 
346353 
348305 
350248 
352182 
354108 
356026 
357935 

2.338a56 
340642 
342620 
344589 
346549 
348500 
350442 
352375 
354301 
356217 
358125 

2.338855 
340840 
342817 
344785 
346744 
348694 
350636 
352568 
354493 
356408 
358316 

2.339054 
341039 
343014 
344981 
346939 
348889 
350829 
352761 
354684 
356599 
358506 

2.339253^ 
341237 
343212 
345178 
347135 
349083 
351023 
352954 
354876 
356790 
358606 

LOGARITHMS. 


5QS 


&  ' 

6 

7 

8 

9 

Ditt. 
233 

9^0979 

2.270912 

2.271 144 

2.271377 

2.271609 

^3^1 

273233 

273464 

273696 

273927 

232 

275311 

275542 

275772 

276002 

276232 

230 

277609 

277838 

278067 

278296 

278525 

229 

279895 

280123 

28035K 

280578 

280806 

228 

2B2169 

282395 

282622 

282849 

283075 

227 

284431 

284656 

284882 

285107 

285.332 

226 

286681 

286905 

287130 

287354 

287579 

225 

288920 

289143 

289366 

289589 

289812 

223 

291147 

291369 

291591 

291813 

292034 

222 
221 

2^3862 

2  293583 

2.293804 

2.294025 

2.294246 

295567 

295787 

296007 

296226 

296446 

220 

297760 

297979 

298198 

298416 

298635 

219 

299943 

300160 

300378 

300595 

300813 

218 

302114 

302331 

302547 

"  302764 

302980 

217 

304275 

304490 

304706 

304921 

305136 

216 

306425 

306639 

306a'>4 

307068 

307282 

215 

308564 

308778 

308991 

309204 

309417 

213 

310693 

310906 

311118 

311330 

311542 

212 

312812 

313023 

313234 

313445 

313656 

211 

314920 

315130 

315340 

315550 

315766 

210 

209 

2.317018 

2.317227 

2.317436 

2.317645 

2.317854 

319106 

319314 

319522 

319730 

319938 

208 

321184 

321391 

321598 

321805 

322012 

207 

323252 

323458 

323664 

323871 

324077 

206 

325310 

325516 

325721 

325926 

326131 

205 

327359 

327563 

327767 

327972 

328176 

204 

329398 

329601 

329804 

330008 

330211 

203 

331427 

331630 

331832 

332034 

332236 

202 

333447 

333(549 

333850 

334051 

334253 

202 

335458 

335658 

335859 

336059 

336259 

201 

337459 

337659 

337a58 

338058 

338257 

200 
199 

2.339451 

2.339650 

2.339849 

2.340047 

2.340246 

341434 

341632 

341830 

342028 

342225 

198 

343409 

343605 

343802 

343999 

344196 

197 

345374 

345570 

345766 

345961 

346157 

196 

347330 

347525 

347720 

347915 

348110 

195 

349277 

349472 

349666 

349860 

350054 

194 

351216 

351410 

351603 

351796 

351989 

193 

353146 

353339 

353532 

. 353724 

353916 

193 

350068 

355260 

355451 

355643 

355834 

192 

356981 

357172 

357863 

357554 

357744 

191  . 

358886 

359076 

359266 

359456 

359646 

190 

Mm 


504 


LOGAfilTHMS. 


Rub. 

'    0  -  - 

1 

1   ^ 

{J"- 

'  4  - 

2.^59835 

2.860025 

2.360215 

2.960404 

S.860to3 

390 

361 798 

361917 

362105 

362294 

86^482 

931 

363613 

363800 

363988 

364176 

864362 

939 

365488 

365675 

365862 

366049 

366136 

93S 

367356 

867542 

367728 

367915 

368161 

984 

369916 

369401 

369587 

369772 

869958 

93& 

371068 

371253 

371437 

371622 

371806 

9d6 

879912 

373096 

373280 

373464 

878647 

937 

S74748 

374932 

375115 

375298 

875481 

988 

376577 

376759 

376942 

877124 

377806 

^378398 

2.378560 

2.378761 

2.378943 

8.879124 

940 

SB0911 

380392 

380573 

380754 

380934 

941 

3^017 

382197 

382377 

38C^57 

882737 

949 

383815 

383995 

384174 

364353 

884533 

94t 

385606 

385785 

3a'i964 

386142 

386881 

944 

367390 

387568 

387746 

897923 

388101 

94» 

389166 

389343 

389520 

389697 

389874 

940 

390935 

391111 

391288 

391464 

891M1 

947 

39S697 

392873 

393048 

393224 

898400 

948 

99U52 

394627 

394802 

394977 

3951^2 

949 
9S0 

396199 

396374 

396548 

396722 

396896 

S.397940 

2«398114 

!i.396287 

2.396461 

2.396S84 

951 

399674 

399647 

400020 

400192 

400665 

959 

401400 

401573 

401745 

401917 

406089 

959 

403120 

403292 

403464 

403635 

408807 

954 

404834 

405005 

405175 

405346 

405517 

955 

406540 

406710 

406881 

407051 

407221 

956 

408340 

408409 

408579 

408749 

408918 

957 

409933 

410102 

410271 

410440 

410608 

958 

411620 

411788 

411956 

412124 

412292 

859 

413300 

413467 

413635 

413802 

413970 

960 

414973 

415140 

415307 

415474 

415641 

1{.416640 

2.416807 

2.416973 

3.417139 

8.417306 

968 

418301 

418467 

418633 

418798 

418964 

968 

419956 

420121 

4^0286 

420451 

420616 

964 

421604 

421768 

421933 

42i097 

429261 

965 

423246 

423410 

423573 

423737 

423901 

966 

424882 

425045 

425208 

425371 

425534 

967 

426511 

426674 

426836 

426999 

427161 

968 

428135 

428297 

428459 

428621 

428782 

960 

429752 

429914 

430075 

430236 

430398. 

970 

431364 

431525 

431685 

431846 

432007 

971 

432969 

433129 

433290 

433450 

433610 

LOGARITHMS. 


505 


-'  5  -  ■ 

6 

7 

8 

9 

bar: 

9J6U78S 

9.360979 

^.361161 

9.361350 

9.361539 

189 

909671 

369859 

363048 

363936 

363494 

188 

96i&61 

364739 

364996 

365113 

365301 

188 

806483 

366610 

366796 

366983 

367169 

187 

3e89d7 

368473 

368659 

368844 

369030 

186 

370143 

370398 

370513 

370698 

370683 

185 

371991 

379175 

379360 

379544 

372798 

184 

878031 

374015 

374198 

374389 

374565 

184 

2175664 

375046 

87(9099 

376919 

376394 

183 

877488 

377670 

377859 

378034 

378916 

189 
181 

8.879305 

t^^9487 

9.379668 

9.379849 

9.380030 

881115 

381996 

381476 

381656 

381837 

181 

809917 

888097 

383377 

S83456 

383636 

180 

38«713 

384891 

385070 

385949 

385497 

179 

886499 

380677 

386855 

387034 

387919 

170 

300979 

388456 

888084 

308811 

388989 

178 

390051 

390998 

390405 

390589 

390768 

177 

391017 

391993 

399169 

399345 

399591 

176 

898il75 

393751 

393996 

394101 

394976 

176 

395390 

395501 

995676 

395050 

396095 

175 

J97070 

397945 

397418 

397599 

397766 

174 
173 

9J900O8 

9.398981 

9.399154 

9.399397 

9.399501 

490538 

400711 

400883 

401056 

401998 

173 

409961 

409433 

409605 

409777 

409949 

179 

40S978 

404149; 

404390 

404499 

404663 

171 

405668 

4058.58 

406099 

406199 

406370 

171 

407391 

407561 

407731 

407900 

408070 

170 

^liWWof 

409957 

409496 

409595 

409764 

169 

410777 

410946 

411114 

411983 

411451 

169' 

419460 

419698 

419796 

419964 

413139 

168 

414137 

414305 

414479 

414639 

414806 

167 

415008 

415974 

416141 

416308 

416474 

167 
166 

9.417479 

9.417638 

9.417804 

9.417970 

9.418135 

419199 

419995 

419460 

419595 

419191 

165 

490781 

490945 

491110 

491975 

49M89 

165 

499496 

499590 

499754 

499918 

493089 

164 

494064 

494998 

494399 

494555 

494718 

163 

495697 

495860 

496023 

496186 

496349 

163 

497394 

497486 

497648 

497811 

497973 

109 

490944 

499106 

499^8 

499499 

499591 

169 

43C559 

430790 

480881 

431049 

431903 

161 

489167 

433770 

439398 

439488 

439649 

439809 

160 

433980 

434090 

434949 

434409 

160 

506 


LOGARITHMS. 


Nom. 

272 

T^ 

1 

i 

3 

■  4"   - 

2.434569 

2.434728 

2.434888 

2.435048 

2.435907 

273 

436163 

436322 

4^6481 

436640 

436798 

274 

4^7751 

437909 

438067 

43^226 

438384 

275 

49333 

439491 

439648 

439806 

439964 

276 

440909 

441066 

441224 

441381 

441538 

277 

442480 

442636 

442793 

442950 

443106 

278 

444045 

444201 

444357 

444513 

444669 

279 

445604 

445760 

445915 

446071 

446236 

280 

447158 

447313 

447468 

4476^23 

447778 

281 
282 

448706 

448861 

449015 

449170 

449324 

2.450;:49 

2.450403 

2.450557 

2.450711 

2.450665 

283 

451786 

451940 

452093 

452247 

452400 

284 

453318 

453471 

453624 

453777 

453930 

285 

454845 

454997 

455149 

455302 

455454 

286 

456366 

456518 

456670 

456821 

456973 

287 

457882 

458033 

458184 

45aS36 

458487 

288 

459392 

459543 

459694 

459845 

459995 

289 

460898 

461048 

461198 

461348 

461498 

290 

462398 

462548 

469697 

462847 

462997 

291 

463893 

464042 

464191 

464340 

464489 

292 
293 

465383 

465532 

465680 

465829 

465977 

2.466»68 

2.467016 

2.467164 

2.467312 

2.467460 

294 

468347 

468495 

468643 

468790 

468938 

295 

469822 

469969 

470116 

470263 

470410 

296 

471292 

471438 

471585 

471732 

471878 

297 

472756 

472903 

473049 

473195 

473341 

298 

•  474216 

474362 

474508 

474653 

474799 

299 

475671 

475816 

475962 

476107 

476252 

300 

477121 

477266 

477411 

477555 

477700 

301 

478566 

478711 

478855 

478999 

479143 

302 

480007 

480151 

480294 

480438 

480582 

303 
304 

481443 

481586 

481729 

481872 

482016 

2.482874 

2.483016 

2.483159 

2.483302 

2.483445 

305 

484300 

484442 

484584 

484727 

484869 

306 

^572J 

485863 

486005 

486147 

486289 

307 

487138 

487280 

487421 

487563 

487704 

308 

488551 

488692 

488833 

488973 

489114 

309 

489958 

490099 

490239 

490380 

490520 

310 

491362 

491502 

491642 

491782 

491922 

311 

492760 

492900 

493040 

493179 

493319 

312 

494155 

494294 

494433 

494572 

494711 

313 

495544 

495683 

495822 

495960 

496099 

314 

496930 

497068 

497206 

497344 

497482 

LOGARITHMS. 

6U7 

& 

6 

7 

6 

9 

DitfT 
159 

3.435366  ' 

2.435526 

2.435685 

2.435844 

2.436003 

436957 

437116 

437275 

437433 

437592 

159 

438542 

438700 

438859 

439017 

439175 

158 

440122 

440279 

440437 

440:>94 

440752 

158 

441695 

441852 

442009 

442166 

442323 

157 

44326S 

443419 

443576   443732 

443888 

157 

444625 

444981 

445137   445293 

445448 

156 

446382 

446537 

446692 

446848 

447003 

155 

447933 1  448068 

448242 

448397 

448552 

155 

449478  {  44963  i 

449787 

449941 

450095 

154 
154 

2.451018  2.451172 

2.451326 

2.451479 

2.451633 

452553 

452706 

452859 

453012 

453165 

153 

454082 

454235 

454387 

454540 

454692 

153 

455606 

455758 

455910 

456062 

456214 

152 

457125 

457276 

457428 

457579 

457730 

152 

458638 

458789 

458940 

459091 

459242 

151 

460146 

460296 

460447 

460597 

460747 

151 

461649 

461799 

461948 

462098 

462248 

150 

463146 

463296 

463445 

463594 

463744 

150 

464639 

464787 

464936 

465085 

465234 

149 

466126 

466274 

466423 

466571 

466719 

149 

2.467608 

2.467756 

2.467904 

2.4680.^2 

2.468200 

148 

469085 

469233 

469380 

169527 

469675 

147 

470557 

470704 

470851 

470998 

471145 

147 

472025 

472171 

472317 

472464 

472610 

146 

473487 

473633 

473779 

473925 

474070 

146 

474944 

475090 

4752:15 

475381 

475526 

146 

476397 

476542 

476687 

476832 

476976 

145 

477844 

477989 

478133 

478278 

478422 

145 

479287 

479431 

479575 

479719 

479863 

144 

480725 

480869 

481012 

481156 

481299 

144 

482159 

482302 

482445 

482588 

482731 

143 
143 

2.463587 

2.483730 

2.483872 

2.484015 

2.484157 

485011 

485153 

485295 

485437 

485579 

142 

486430 

486572 

486714 

486855 

486997 

142 

487845 

4b7986 

488127 

488269 

488410 

141 

489255 

489396 

489537 

489677 

489818 

141 

490661 

490801 

490941 

491081 

491222 

140 

492062 

492201 

492341 

492481 

492621 

140 

493458 

493597 

493737 

493876 

494015 

139 

494850 

494989 

495128 

495267 

495406 

139 

496237 

496376 

496514 

496653 

496791 

139 

497621 

497759 

497897 

498035 

498173 

138 

SOB 


logarithms: 


Nttia. 
315 

0 

1 

2 

3 

4 

2.498311 

2.498448 

2.498566 

2.498724 

816 

499687 

499824 

499962 

500100 

500236 

S17 

501059 

501196 

501333 

501470 

501607 

318 

502427 

502564 

502700 

502837 

502973 

819 

503791 

503927 

504063 

504199 

504335 

320 

505150 

505286 

505421 

505557 

505693 

321 

506505 

506640 

506775 

506911 

507046 

322 

507850 

507991 

508125 

508260 

506395 

323 

509202 

509337 

509471 

509606 

509740 

324 
325 

510545 

510679 

510813 

510947 

511081 

2.5118^3 

2.51201^ 

2.512150 

2.512284 

2.512417 

326 

513218 

51^351 

513484 

513617 

513750 

397 

514548 

514680 

514813 

514046 

515079 

asBo  • 

515874 

516006 

516139 

516271 

516403 

329 

517196 

517328 

517460 

517592 

517724 

330 

518514 

518645 

5187Y7 

518909 

519040 

331 

519828 

529959 

520090 

520221 

520352 

332 

521138 

521269 

521400 

521530 

521661 

333 

522444 

522575 

522705 

522835 

522966 

334 

523746 

523876 

524006 

524136 

524266 

335 

525045 

525174 

.525304 

525433 

525563 

2.526339 

2.526468 

2.526598 

2.526727 

2.526856 

337 

527630 

527759 

527888 

528016 

528145 

33B 

528917 

529045 

529174 

5^302 

529430 

339 

530200 

530328 

53045G 

530584 

530712 

840 

531479 

531607 

531734 

5S1862 

581969 

841 

532754 

532882 

533009 

533136 

533263 

342 

534026 

534153 

534280 

534407 

534534 

343 

535294 

535421 

535546 

535674 

535800 

344 

536558 

536685 

536811 

536937 

537063 

345 

537819 

537945 

538071 

538197 

538322 

346 
547 

539076 

539202 

539327 

539452 

539578 

2.540329 

2.540455 

2.540580 

2.540705 

2.540830 

348 

541579 

541704 

541829 

541953 

542078 

349 

542825 

542950 

543074 

543199 

543323 

3.W 

544068 

544192 

544316 

544440 

v44«IOv 

351 

545307 

545431 

545554 

545678 

545802 

352 

546543 

546666 

546789 

546913 

547036 

353 

547775 

547898 

548021 

548144 

548266 

354 

549d03 

549126 

549249 

549371 

•i4W45l4l 

355 

550228 

550351 

550473 

550595 

550717 

356 

551450 

551572 

551694 

551816 

551938 

357 

552668 

552790 

552911 

553033 

553154 

logarithms; 


30^ 


5 

6 

7 

» 

d 

Diff. 
188 

^.498999 

2.499187 

2.499275 

2.499412 

2.499550 

500374 

500511 

500648 

500785 

500922 

187 

501744 

501880 

502017 

502154 

502290 

187 

503109 

503246 

508382 

508518 

508654 

136 

504471 

504607 

504748 

504878 

505014 

186 

5058S8 

505963 

506099 

506234 

506870 

186 

507181 

507316 

507451 

5(f7586 

507721 

185 

5085S0 

508799 

508918 

509068 

185 

509874 

510008 

510148 

510277 

510411 

184 

511915 

511848 

511482 

511616 

511750 

184 
188 

!tf.5 12551 

2.51^684 

2.512818 

2.512951 

2.518084 

513883 

514016 

514149 

514282 

514415 

188 

515211 

515SU 

515476 

515609 

515741 

188 

510585 

516668 

516800 

516982 

517064 

182 

517855 

517987 

518119 

518251 

518882 

182 

519171 

519303 

519484 

519565 

519697 

182 

520483 

520614 

520745 

520876 

521007 

181 

521792 

521922 

522053 

522188 

522814 

181 

523096 

528226 

523S56 

528486 

528616 

180 

524396 

524526 

524656 

524785 

524915 

180 

525692 

525822 

525951 

526081 

526210 

129 
129 

2.526985 

2.527114 

2.527248 

2.527372 

2.527501 

528274 

528402 

528531 

528660 

528788 

129 

529559 

529687 

529815 

529943 

580072 

128 

*  530840 

580968 

581095 

531228 

581351 

128 

582117 

532245 

582872 

532500 

532627 

128 

533391 

588518 

588645 

588772 

588899 

127 

534661 

534787 

584914 

535041 

585167 

127 

585927 

536058 

586179 

586806 

586432 

126 

537189 

587815 

537441 

587567 

587692 

126 

588448 

538574 

588699 

538825 

588951 

126 

589703 

589829 

589954 

540079 

540204 

125 
125 

2.540955 

2.541080 

2.541205 

2  541330 

2.541454 

542203 

542827 

542452 

542576 

542701 

125 

548447 

543571 

548606 

548820 

548944 

124 

544688 

544812 

544986 

545060 

545183 

124 

545925 

546049 

546172 

546296 

546419 

124 

547159 

547282 

547405 

547529 

547652 

128 

548389 

548512 

548685 

5487-58 

548881 

123 

549616 

549739 

549861 

549984 

550106 

128 

550840 

550962 

551084 

551206 

551828 

122 

552059 
558276 

552181 

552803 

552425 

552546 

122 

558897 

553519 

558640 

558762 

121 

510 


LOOARlTHMSi 


|Num. 
358 

6 

1 

i 

i 

4   ■" 

9^3883 

2554004 

2.554126 

2JUMM7 

2.554368 

359 

555094 

555215 

555^36 

555457 

555578 

360 

556302 

556423 

556544 

556664 

556785 

361 

557507 

557627 

557748 

557868 

557988 

363 

558709 

558828 

558948 

5J9068 

559188 

363 

559907 

560026 

560146 

560265 

560385 

364 

561101 

561  in 

561340 

561459 

561578 

365 

562293 

562412 

5625.^  1 

562650 

562768 

366 

5634S1 

563600 

563718 

56Sai7 

563955 

367 
368 

564666 

564784 

564903 

565021 

565139 

2.565848 

2  565966 

2.566084 

2.566202 

2.566320 

369 

567026 

567144 

567262 

567379 

567497 

370 

568202 

568319 

568436 

568554 

568671 

371 

569374 

569491 

569608 

569725 

569842 

372 

570543 

570660 

570776 

570893 

571010 

373 

571709 

571825 

571942 

57205S 

572174 

374 

572872 

572988 

573104 

573220 

573336 

375 

574031 

574147 

574263 

574379 

574494 

376 

575188 

575303 

575419 

575534 

575650 

377 

576341 

576456 

576572 

576687 

576802 

378 
379 

577492 

577607 

577721 

577836 

577951 

2.578639 

2.578754 

2.578868 

2.578983 

2.579097 

380 

579784 

579898 

580012 

580126 

580240 

381 

580925 

581039 

581153 

581267 

581381 

382 

582063 

582177 

582291 

582404 

582518 

383 

583199 

583312 

583425 

5835S9 

583652 

384 

584331 

584444 

584557 

584670 

584783 

385 

585461 

585573 

5a5686 

5H5799 

585912 

386 

586587 

586700 

586812 

586925 

587037 

887 

587711 

587823 

587935 

588047 

588100 

388 

588832 

588944 

589055 

589167 

589279 

389 
390 

589950 

590061 

590173 

590284 

590396 

2.591065 

2.591176 

2.591287 

2.591398 

2.591510 

391 

592177 

592288 

592399 

592510 

592621 

392 

593286 

593397 

593508 

593618 

593729 

393 

594392 

594503 

594613 

594724 

594834 

394 

595496 

595606 

595717 

595827 

595937 

395 

596597 

596707 

596817 

596927 

597037 

396 

597695 

597805 

597914 

598024 

598134 

397 

598790 

598900 

599009 

599119 

599228 

398 

599883 

599992 

600101 

600^10 

600319 

399 

600973 

601082 

601190 

601299 

601408 

400 

602060 

602168 

602277 

602386 

602494 

LOGARITHMS. 


«n 


......  '  - 

'  d" 

7 

8 

§ 

m 

!2.554489 

2.554610 

2.554731 

2.554852 

2.554973 

555699 

555820 

555940 

556061 

556182 

121 

556905 

557026 

557146 

557266 

557387 

181 

558108 

558^28 

55K348 

558469 

558589 

190 

559308 

559428 

559548 

559667 

559787 

ISO 

560504 

560624 

560743 

560S63 

560982 

119 

561697 

561847 

561936 

562055 

562174 

lid 

562887 

563006 

563125 

563244 

563362 

119 

564074 

564192 

564311 

564429 

564548 

119 

565347 

565375 

565494 

565612 

5657$0 

118 

lid 

2.566437 

^.566555 

2.566678 

2.566791 

2  566909 

567614 

567782 

567849 

567967 

568084 

118 

568788 

568905 

569023 

569140 

569257 

ill 

569959 

670076 

570193 

570309 

570426 

lit 

571126 

571243 

571359 

571476 

571592 

lit 

572291 

572407 

572523 

572639 

572755 

116 

573452 

573568 

573684 

573800 

578915 

116 

574610 

574726 

574841 

574957 

575072 

116 

575765 

575880 

5759D6 

5761 1 1 

576226 

llA 

576917 

577032 

577147 

577262 

577377 

115 

578066 

578181 

578295 

578410 

578525 

IIA 
114 

2.579212 

2.579326 

2.579441 

2.579555 

2.579869 

580355 

580469 

580583 

580697 

580811 

114 

581495 

581608 

581722 

581836 

581950 

114 

582631 

582745 

582858 

582972 

583065 

114 

583765 

583879 

583992 

584103 

584218 

113 

584896 

585009 

585122 

585235 

585348 

lis 

586024 

586137 

586250 

586362 

586475 

lis 

587149 

587262 

587374 

587486 

587599 

112 

588272 

588384 

588496 

588608 

588720 

112 

589391 

589503 

589614 

589726 

589838 

112 

590507 

590619 

590730 

^90842 

590953 

112 
111 

2.591621 

2.591732 

2.591843 

2.591955 

2.592066 

592732 

592843 

592954 

593064 

593175 

111 

593840 

593950 

594061 

594171 

594282 

111 

594945 

595055 

595165 

59.5276 

595386 

110 

596047 

596157 

596267 

596377 

596487 

110 

597146 

597256 

597366 

597476 

597585 

110 

598243 

598353 

598462 

598572 

598681 

110 

599387 

599446 

599556 

599665 

599774 

1D9 

600428 

600537 

600646 

600755 

600864 

109 

601517 

601625 

601734 

601843 

601951 

109 

602602 

602711 

603819 

602928 

603086 

108 

Nu 


Sit 


LOGARITHMS. 


Ifum. 
401 

0 

1 

3    1 

S 

4 

3.003144 

3.603353 

3.603361 

3.603469 

3.603577 

403 

604336 

604334 

604443 

604550 

604658 

403 

605305 

605413 

605530 

605638 

605736 

404 

606381 

606489 

606596 

606704 

606811 

405 

607455 

607563 

607669 

607777 

607884 

406 

608536 

608633 

608740 

608847 

608954 

407 

609594 

609701 

609808 

609914 

610031 

408 

610660 

610767 

610873 

610979 

611086 

409 

611733 

611839 

611936 

613042 

613148 

410 
411 

613784 

613890 

613996 

613103 

613307 

3.613843 

3.61 3947 

3.614053 

3.614159 

3.614364 

413 

614897 

615003 

61510S 

615313 

615319 

413 

615950 

616055 

616160 

616365 

616370 

414 

617000 

617105 

617310 

617315 

617430 

415 

618048 

618153 

618257 

618363 

618^ 

416 

619098 

619198 

619303 

619406 

619511 

*17 

630136 

630340 

630344 

630448 

630553 

418 

631176 

631380 

631384 

631488 

631593 

419 

633314 

633318 

633421 

632535 

633638 

430 

633349 

633353 

623456 

623559 

633663 

431 

433 

634383 

634385 

634488 

624591 

634694 

3.635313 

3.635415 

3.635518 

3.625631 

3.635734 

4^3 

636340 

636443 

636546 

636648 

636751 

434 

637366 

637468 

637571 

627673 

637775 

435 

638^9 

638491 

638593 

628695 

6387.97 

436 

639410 

639511 

639613 

629715 

639817 

437 

630438 

630539 

630631 

630733 

630834 

438 

631444 

631545 

631647 

631748 

631849 

439 

632457 

633558 

633660 

633761 

633863 

430 

633468 

633569 

633670 

633771 

633873 

4^1 

634477 

634578 

634679 

634779 

634880 

433 
4^3 

635484 

6355S4 

635685 

635785 

635886 

3  636488 

3.636588 

3.636688 

3.636789 

3.6368»9 

434 

637490 

637590 

637690 

637790 

.637890 

435 

638489 

638589 

638689 

638789 

638888 

436 

639486 

639586 

639686 

639785 

639885 

437 

640481 

640581 

640680 

640779 

640879 

438 

641474 

641573 

641672 

641771 

641870 

439 

643464 

643563 

642662 

642761 

642860 

440 

643453 

643551 

643650 

643749 

643847 

441 

644439 

644537 

644635 

644734 

644833 

443 

645433 

645530 

645619 

645717 

645815 

443 

646404 

646503 

646600 

646698 

646796 

LOGARITHMS. 


613 


5 

6 

7 

8 

9 

Diff. 
108 

3.603685 

2.603794 

2.603902 

2.604010 

2  604118 

604766 

604874 

604982 

605089 

605197 

108 

605843 

605951 

606059 

606166 

60S274 

108 

606918 

607026 

607133 

607240 

607348 

107 

607991 

608098 

608205 

608312 

608419 

lor 

609060 

609167 

609274 

609381 

609488 

107 

610128 

610234 

610341 

610447 

610554 

107 

611192 

61T298 

611405 

611511 

611617 

106 

612254 

612360 

612466 

612572 

612678 

106 

613313 

613419 

613525 

613630 

613736 

106 
106 

2.614370 

2.614475 

2.614581 

2.614686 

2.614792 

615424 

615529 

615634 

615740 

615845 

105 

616475 

616580 

616685 

616790 

616895 

105 

617524 

617629 

617734 

617839 

617943 

105 

618571 

618675 

618780 

618884 

618989 

105 

619615 

619719 

619823 

619928 

620032 

104 

620656 

620760 

620864 

620968 

621072 

104 

681695 

621799 

621903 

622007 

622110 

104 

622732 

622835 

622939 

623042 

623146 

104 

623766 

623869 

623972 

624076 

624179 

103 

624798 

624901 

625004 

625107 

625209 

103. 
103 

2.625827 

2.625929 

2.626032 

2.626135 

2.626238 

626853 

626956 

627058 

627161 

627263 

103 

627878 

627980 

628082 

628184 

628287 

102 

628900 

629002 

629104 

629206 

629308 

102 

629919 

630021 

630123 

630224 

630326 

102 

630936 

631038 

631139 

631241 

631342 

102 

631951 

632052 

632153 

632255 

6323.')6 

lOl 

632963 

633064 

633165 

633266 

633367 

101 

633973 

634074 

634175 

634276 

634376 

100 

634981 

635081 

635182 

635283 

635383 

100 

635986 

636086 

636187 

636287 

636388 

100 
100 

2.636989 

2.637089 

2.637189 

2.617289 

2.637390 

637980 

638090 

638190 

638289 

638389 

99 

638988 

689088 

639188 

639287 

639387 

99 

639984 

640084 

640183 

640283 

640382 

99 

640978 

641077 

641176 

641276 

•  641375 

99 

641970 

642069 

64216S 

642967 

W2.366 

99 

643959 

643058 

643156 

643255 

643354 

99 

643946 

644044 

644143 

644244 

644340 

98 

644931 

645029 

645J27 

645226 

645824 

98 

645913 

646011 

646109 

646208 

646306 

98 

646894 

646991 

6470S9 

647187 

647285 

98 

314 


LOOARlTiiMS. 


Num. 

445 
446 
447 

448 

449 
450 
451 
45.) 
453 


0 

1 

3.$47dB3 

3j5i(74^1 

648560 

648458 

649335 

649432 

650307 

650405 

651378 

651375 

652246 

652343 

6532i2 

653309 

654176 

654273 

655188 

655234 

656098 

656194 

2.657056 

2.657151 

658011 

658107 

65896.'> 

659060 

659916 

660U11 

66(»865 

660960 

661813 

661907 

6627.58 

66id52 

663701 

663795 

664642 

664736 

605581 

665675 

666518 

666612 
2^^667546 

2.667453 

668386 

668479 

6<i93l7 

669410 

670246 

670339 

671173 

671265 

672098 

672190 

073021 

673113 

673942 

674034 

674861 

674953 

675778 

675870 

676694 

676785 

2.677607 

2.677698 

678518 

678609 

679428 

679519 

680335 

680426 

681241 

681332 

682145 

682235 

683047 

683137 

683947 

684037 

684845 

684935 

685742 

685831 

686636 

686726 

2 


2.647578 
648555 
649530 
650502 
651472 
652440 
653405 
654369 
655331 
656290 

2.657247 
658202 
659155 
660106 
661055 
662002 
662947 
663889 
664830 
665768 
666705 

2.667640 
668572 
669503 
670431 
671358 
6722a3 
673205 
674126 
675045 
675961 
676876 

2.677789 
678700 
679610 
680517 
681422 
682326 
683227 
684127 
685025 
685921 
686815 


3 

4  ■ 

2.M7M 

2:64?ff4 

648653 

648750 

649627 

6497S4 

650599 

650696 

651569 

651666 

652536 

6526S3 

653502 

653598 

654465 

654562 

655427 

655523 

656386 

656481 

2.657343 

2.657438 

658298 

658S93 

659250 

659346 

660201 

660396 

661150 

661345 

662096 

662191 

663041 

663135 

663983 

664078 

664924 

665018 

665862 

665956 

666799 

666892 

2.667733 

2.667826 

668665 

668758 

669596 

669689 

670524 

670617 

671451 

671543 

672375 

672467 

673297 

673390 

674218 

674310 

675136 

675228 

676053 

676145 

676968 

677059 

2.6778«1 

2.677972 

678791 

678882 

679700 

679791 

680607 

680698 

681513 

681603 

682416 

682506 

683317 

683407 

684217 

684S07 

685114 

685204 

686010 

686100 

686904 

686994 

liOOARlTHMS. 


41A 


■""4 

^ 

7 

^  ■" 

S 

98 

^  9069 

S.6i7969 

i:&4aA6^ 

lilies 

2.6482» 

648848 

648945 

649043 

649140 

649237 

97 

649831 

649919 

650016 

650113 

650210 

97 

660793 

650890 

650987 

651084 

651181 

97 

651762 

651859 

651956 

652Q53 

652150 

97 

652730 

652826 

652923 

653019 

653116 

97 

653695 

653791 

(>53888 

653984 

654080 

96 

654658 

654754 

654850 

654946 

655042 

96 

655619 

655714 

655810 

655906 

656002 

96 

656577 

656673 

656769 

656864 

656960 

96 
96 

5^4 

2  657629 

2.657725 

2.657b20 

3.657916 

658488 

658584 

658679 

658774 

658870 

96 

659441 

659536 

659631 

&59726 

659821 

96 

660391 

660486 

660581 

660676 

660771 

96 

661339 

661434 

661529 

661623 

661718 

96 

662285 

66^380 

662474 

662569 

663663 

96 

663230 

663324 

663418 

663512 

663607 

94 

664172 

664266 

664360 

664454 

664548 

94 

665112 

665206 

66;»299 

665393 

6a'»487 

94 

666050 

666143 

666237 

666331 

666434 

94 

666986 

667079 

6(i7173 

667266 

667359 

94 
93 

2.  7920 

2.ti680l3 

2.(i6»106 

2.66:^199 

2.6()8293 

668852 

668945 

669038 

669131 

669224 

93 

669782 

669874 

669967 

670060 

670153 

9;» 

670710 

670802   670S95 

670988   671060 

93 

67iai6 

671728   671821 

671913 

673005 

93 

672560 

672652 

672744 

672836 

673929 

92 

673482 

673574 

673666 

673758 

673H50 

93 

674402 

674494 

674586 

674677 

674769 

93 

675320 

675412 

675503 

675595 

675687 

92 

676236 

676328 

676419 

676511 

676602 

93 

677150 

677242 

677333 

677424 

677516 

91 
91 

2.678063 

2  67»154 

2.678245 

3.678336 

3.678427 

678973 

679064 

679155 

679246 

679337 

91 

6798S2 

679973 

68(M)63 

680154 

680245 

91 

680789 

680879 

680970 

681060 

681151 

91 

681693 

681784 

6S1874 

681964 

683055 

90 

682596 

6S26r<6 

682777 

682867 

682957 

90 

683497 

683587 

683677 

68;J767 

68i857 

90 

684396 

684486 

684576 

684666 

684756 

90 

685294 

6b5383 

685473 

685563 

685652 

90 

686189 

686279 

686368 

686457 

686547 

•  89 

687083 

687172 

687261 

687351 

687440 

89 

s\^ 


LOGARITHMS. 


Num. 

487 
488 
489 
490 
491 
492 
493 
494 
495 
496 


619 
520 
521 
522 
(523 
524 
525 
526 
527 
528 
529 


0 


2.687529 
688420 
689309 
690196 
691081 
691965 
692847 
693727 
694605 
695482 


2.696356 
697229 
698100 
698970 
609838 
700704 
701568 
702430 
703291 
704150 
705008 


2.705864 
706718 
707570 
708421 
709270 
710117 
710963 
711807 
712650 
713490 
714330 


2.715167 
716003 
716838 
717670 
718502 
719331 
720159 
720986 
721811 
722634 
723456 


T 


2.687618 
688509 
689398 
690285 
601170 
692053 
692935 
693815 
694693 
695569 


2  696444 
697316 
698188 
699057 
699924 
700790 
701654 
702517 
703377 
704236 
705094 


2.705949 
706803 
707655 
708506 
709355 
710202 
711048 
711891 
712734 
713574 
714414 


2.715251 
716087 
716921 
717754 
718585 
719414 
720242 
721068 
721893 
722716 
723538 


T 


2.687707 
688598 
689486 
690373 
691258 
692143 
693023 
693903 
694781 
695657 


2.696531 
697404 
698275 
699144 
700011 
700877 
701741 
702603 
703463 
704322 
705179 


2.706035 
70(5888 
707740 
708591 
709440 
710287 
711132 
711976 
712818 
713658 
714497 


2.715335 
716170 
717004 
717837 
718668 
719497 
720325 
721151 
721975 
722798 
723620 


2.687796 
688687 
689575 
690462 
691347 
692230 
693111 
693991 
694868 
695744 


2.696618 
697491 
698362 
699230 
700098 
700963 
701827 
702689 
703549 
704408 
705265 


2.706120 
706974 
707826 
708676 
709524 
710371 
711216 
712060 
712902 
713742 
714581 


2.715418 
716254 
717088 
717920 
718751 
719580 
720407 
721233 
722058 
722881 
723702 


2.687885  I 
6887761 
689664^ 
690550 
691435 
692318 
693199 
6^4078 
694956 
695832 


2.696706 
697578 
698448 
699317 
700184 
701050 
701913 
702775 
703635 
704494 
705350 

2.706205 
707059 
707911 
708761 
709609 
710456 
711301 
712144 
712986 
713826 
714665 

2.715503 
716337 
717171 
718003 
718834 
719663 
720490 
721316 
722140 
722963 
723784 


LOGARITHMS; 

sn 

5 

6 

7 

8 

9 

Diff. 

89 

2;687975 

2.68H064 

2.688153 

2.688242 

2.688331 

688865 

688953 

689042 

689131 

689220 

89 

689753 

689841 

689930 

690019 

690107 

89 

690639 

690727 

690816 

690905 

690993 

89 

6915^3 

691612 

691700 

691788 

691877 

88 

692406 

692494 

692583 

692671 

092759 

88 

693287 

693375 

693463 

693551 

693639 

88 

694166 

694254 

694342 

694430 

694517 

88 

695044 

695131 

695219 

695306 

695394 

88 

695919 

696007 

696094 

696182 

696269 

87 

^.696793 

2.G96880 

2.696968 

2.697055 

2.697142 

87 

697665 

697752 

697839 

697926 

698013 

87 

698535 

698622 

698709 

698796 

698883 

87 

699404 

699491 

699578 

699664 

699751 

87 

700271 

700357 

700444 

700531 

700617 

87 

701136 

701222 

701309 

701395 

701482 

86 

701999 

702086 

702172 

702258 

702344 

86 

702861 

702947 

703033 

703119 

703205 

86 

703721 

703807 

703893 

703979 

704065 

86 

704579 

704665 

704751 

704837 

704922 

86 

705436 

705522 

705607 

705693 

705778 

•  86 

2.706291 

2.706376 

2.706462 

2.706547 

2.706632 

85 

707144 

707229 

707315 

707400 

707485 

85 

■707996 

708081 

708166 

708251 

708336 

85 

708846 

708931 

709015 

709100 

709185 

85 

709694 

709779 

719863 

709948 

710033 

85 

710540 

710625 

710710 

710794 

710879 

85 

711385 

711470 

711554 

711638 

711723 

84 

712229 

712313 

712397 

712481 

712565 

84 

713070 

713154 

713238 

713322 

713406 

84 

713910 

713994 

714078 

714162 

714240 

84 

714749 

714832 

714916 

715000 

715084 

84 
84 

2.715586 

2.715669 

2.715753 

2715836 

2.715920 

716421 

716504 

716588 

716671 

716754 

83 

717254 

717338 

717421 

717504 

717587 

83 

718086 

718169 

718253 

718336 

718419 

83 

718917 

719000 

719083 

719165 

719248 

83 

719745 

719828 

719911 

719994 

720077 

83 

720573 

720655 

720738 

720821 

720903 

83 

721398 

721481 

721563 

721646 

721728 

82 

722222 

722305 

722387 

722469 

722552 

82 

723045 

723127 

723209 

723291 

723374 

82 

723866 

723948 

724030 

724112 

724194 

82 

5lS 


LOGARITHMS. 


Nam. 
590 

0 

1 

i 

ji 

7"^ 

9.794976 

2.72435^ 

2.724440 

2.724522 

2.724603 1 

531 

795094 

725176 

795958 

725340 

7254211 

539 

725912 

725993 

796075 

726156 

726238 

533 

796727 

726809 

796890 

726972 

727053 

534 

797541 

727693 

727704 

727785 

727866 

535 

728354 

728435 

728516 

728597 

728878 

536 

72916.5 

729246 

729327 

729408 

729489 

537 

729974 

730055 

730136 

730217 

730998 

538 

730783 

730863 

7.^0944 

731094 

731105 

539 

731589 

731669 

731750 

731830 

731911 

9.732394 

2.732474 

.732555 

9.739635 

9.739715 

541 

733197 

7332r7 

733358 

738438 

733518 

549 

733999 

734079 

734159 

734940 

734320 

543 

734800 

734880 

734960 

735040 

735120 

544 

735599 

735679 

735758 

735838 

735918 

545 

736396 

736476 

736556 

736635 

736715 

546 

737193 

737279 

737359 

737431 

737511 

547 

737987 

738067 

738146 

738295 

738305 

548 

738781 

738860 

738939 

739018 

739097 

549 

739579 

739661 

739730 

739810 

739889 

550 
551 

740363 

740442 

740521 

740599 

740^78 

2.741152 

2.741930 

2.741309 

9.741888 

i.74146^ 

552 

741939 

742618 

742096 

749175 

749if4 

553 

749795 

749804 

742882 

749961 

nm^ 

554 

743510 

7435^ 

743666 

743745 

749^3 

555 

744293 

744371 

744449 

744528 

744606 

556 

745075 

745153 

745231 

745309 

745387 

h67 

745855 

745933 

746011 

746089 

746167 

558 

746634 

74erl9 

746790 

746868 

740945 

559 

747412 

747469 

747567 

747645 

747739 

560 

748188 

748266 

748343 

748491 

748498 

561 
^2 

748963 

749040 

749118 

749195 

749W2 

2.74Srr36 

9.749814 

9.749891 

9.749968 

2.750045 

163 

750508 

750586 

750663 

750740 

750817 

564 

751979 

751356 

751433 

751510 

751587 

665 

752048 

752125 

759902 

752279 

752356 

566 

753816 

752893 

752970 

753047 

753123 

567 

753583 

753660 

753736 

753813 

753889 

568 

754348 

754425 

754501 

754578 

754654 

569 

755112 

755189 

755265 

755341 

755417 

570 

755875 

755951 

756027 

756103 

756180 

571 

756636 

756712 

756788 

756864 

756940 

679 

757396 

757472 

757548 

757694 

757700 

/ 


■  ^   \ 

LOeARITBMS. 

5ig 

5 

6 

i 

8 

■■  ^ 

89 

^794685 

9.794767 

9.794849 

9.794931 

9.795013 

725503 

795585 

795667 

795748 

795830 

89 

796390 

796401 

796483 

796564 

796646 

89 

797134 

797916 

797997 

797379 

797460 

81 

79794a 

7980S9 

798110 

798191 

798973 

81 

798759 

798841 

798939 

799003 

799084 

81 

799570 

729651 

799739 

799813 

799893 

81 

790878 

710459 

730540 

730691 

730709 

81 

731186 

781966 

731347 

731498 

731508 

81 

731991 

739079 

739159 

739933 

739313 

80 

3.73i796 

9.739876 

9.739956 

9.733057 

9.733117 

799598 

739679 

733759 

788839 

736919 

80 

734400 
735400 

734480 

734560 

734640 

734790 

60 

735979 

735359 

735439 

735519 

60 

7SM98 

796078 

736167 

730937 

736317 

80 

7967^5 

736874 

736954 

737034 

737113 

80 

737590 

737070 

737749 

797899 

737908 

79 

738384 

738463 

738543 

738639 

738701 

79 

739177 

739956 

739335 

739414 

739493 

79 

739968 

740047 

740196 

740905 

740984 

79 

740757 

740636 

740915 

740994 

741073 

79 
79 

9.741546 

9.741694 

9.741703 

9.741789 

9.741860 

749333 

749411 

749489 

749568 

749647 

79 

f  743118 

743196 

743975 

743353 

743431 

78 

743909 

743980 

744058 

744136 

744915 

n 

744684 

744769 

744840 

744919 

744997 

78 

745465 

745543 

74569V 

745699 

745777 

78 

746945 

746393 

746401 

746479 

746556 

78 

747093 

747101 

747179 

747S56 

747334 

78 

74781)0 

747878 

747955 

748033 

748110 

78 

748576 

748653 

748731 

748808 

748885 

77 

749350 

749497 

749504 

749589 

749659 

77 
77 

9.750H$ 

9.750i00 

9.750977 

9.750354' 

9.750431 

750894 

750971 

751048 

751195 

951909 

77 

751664 

751741 

751818 

751895 

751979 

77 

759433 

759509 

759586 

759663 

759740 

77 

753900 

753977 

758353 

753430 

753506 

77 

753966 

754049 

754119 

754195 

754979 

77 

754730 

754807 

754883 

754960 

755036 

76 

755494 

755570 

755646 

755799 

755799 

76 

756956 

756339 

756408 

756484 

756560 

76 

757016 
757775 

757099 

7^168 

757944 

757390 

76: 

757651 

757927 

758003 

758079 

76 

Oo 


52D 


LOGARITHMS. 


Num. 
5*3 

0 

I 

2 

3 

4 

2758155 

3.758^30 

2.758306 

3.758382 

3.758458 

574 

758912 

1  OoSloo 

759063 

759139 

759314 

575 

759668 

759743 

759819 

759894 

759970 

576 

760422 

760498 

760573 

760649 

760724 

577 

761176 

761251 

761326 

761402 

761477 

578 

761928 

763003 

762078 

762153 

763328 

579 

762079 

763754 

762829 

763904 

763978 

580 

763428 

76350J 

768578 

763653 

763737 

581 

764176 

764251 

764326 

764400 

764475 

583 

583 

764923 

764998 

765072 

765147 

765221 

2.765669 

3.765743 

2.765818 

2.765893 

3.765966 

584 

766413 

766487 

766562 

766636 

766710 

585 

767156 

767230 

767304 

767379 

767453 

586 

767898 

767972 

768046 

768120 

768194 

587 

768638 

768712 

768786 

768860 

768934 

588 

769377 

769451 

769525 

769599 

769678 

589 

770115 

770189 

771)263 

7703.36 

770410 

590 

770852 

770926 

770999 

771073 

771146 

591 

771587 

771661 

771734 

771808 

771881 

592 

772322 

772395 

772468 

772542 

772615 

593 
694 

773055 

773128 

773201 

773274 

77S348 

2.773786 

2.773860 

3.773933 

2.774006 

3.774079 

595 

774517 

774590 

774663 

774736 

774809 

596 

775246 

775319 

775392 

775465 

775538 

597 

775974 

776047 

776120 

776193 

776265 

598 

776701 

776774 

776846 

776919 

776992 

599 

777427 

777499 

777572 

777644 

777717 

600 

778151 

778224 

778296 

778368 

778441 

601 

778874 

778947 

779019 

779091 

779163 

603 

779596 

779669 

779741 

779813 

779885 

603 

780817 

780389 

780461 

780533 

780605 

604 

605 

781087 

781109 

781181 

781253 

781324 

2.781755 

2.781827 

2.781899 

3.781971 

2.782042 

606 

782473 

782544 

782616 

783688 

782759 

607 

783189 

783260 

783332 

783403 

783475 

608 

783904 

783975 

784046 

784118 

784189 

609 

784617 

784689 

784760 

784831 

784902 

610 

785330 

785401 

785472 

7B5543 

785615 

611 

786041 

786112 

786183 

786254 

786325 

613 

786751 

786822 

786893 

786964 

787035- 

613 

787460 

787531 

787602 

787673 

787744 

614 

788168 

788239 

788310 

788381 

788451 

615 

788S75 

788946 

789016 

789087 

789158 

« 


LOGARITHMS. 


521 


1  '  ^ 

6 

7 

0 

9 

Diff. 

i.7M53S 

3.75R609 

3.758685 

3.758761 

3.758836 

76 

75/»!i90 

759860 

759441 

759517 

759593 

76 

760045 

760131 

760196 

760373 

760347 

75 

760799 

760875 

760950 

761035 

761101 

75 

761553 

761637 

761703 

761778 

761853 

75 

763903 

763378 

763453 

763539 

763604 

75 

763053 

763138 

763903 

763378 

763353 

75 

76380^ 

763877 

763953 

764037 

764101 

75 

764550 

764634 

764699 

764774 

764848 

75 

765396 

765370 

765445 

765530 

765594 

75 

74 

3.766041 

3.766115 

3.766190 

3.766364 

3.766338 

766785 

766859 

766933 

767007 

767083 

74 

767537 

767601 

767675 

767749 

767833 

74 

768368 

768343 

768416 

768490 

76a564 

74 

769008 

769083 

769156 

769330 

769303 

74 

769746 

769830 

769894 

769968 

770043 

74- 

770484 

770557 

770631 

770705 

770778 

74 

771330 

771393 

771367 

771440 

771514 

74 

771955 

773038 

773103 

773175 

773348 

73 

'  773688 

773763 

773835 

773908 

773981 

73 

773431 

773494 

773567 

773640 

773713 

73 
73 

3.774153 

3.774335 

3.774398 

3.774371 

3.774444 

774883 

774955 

775038 

775100 

775173 

73 

775610 

775683 

775756 

775839 

775903 

73 

776338 

776411 

776483 

776556 

776639 

73 

777j064 

777187 

777309 

777383 

777354 

73 

777769 

777863 

777934 

778006 

778079 

73 

778513 

778585 

778658 

778730 

778803 

73 

779336 

779308 

779380 

779453 

779534 

73 

779957 

780039 

780101 

780173 

780345 

73 

780677 

780749 

780831 

780893 

780965 

73 

781396 

781468 

781540 

781613 

781684 

73 
73 

3.783114 

3.783186 

3.783358 

3  783339 

3.7«340l 

783831 

783903 

783974 

783046 

783117 

71 

783546 

783618 

783689 

7837GI 

783833 

71 

784361 

784333 

784403 

784475 

784546 

71 

784974 

785045 

785116 

785187 

785359 

71 

785686 

785757 

785H38 

785899 

785970 

71 

786396 

786467 

786538 

786609 

786680 

71 

787106 

787177 

787348 

787819 

787390 

71 

787815 

787885 

787956 

788037 

788098 

'71 

788533 

788503 

7&J663 

788734 

788804 

71 

789338 

789399 

789369 

7S9440 

789510 

71 

-        '.!'. 


•  • 


493 


LOGARITHMS. 


617 
618 
619 
6S0 
691 


6d3 
694 
625 


687 
6S8 
629 
6S0 
6S1 
639 
633 
634 
635 
636 


637 
638 
639 
640 
641 
649 
643 
644 
645 
646 
647 

biff" 

649 

650 

651 

659 

653 

654 

L655 
656 
657 
656 


zfassf 

790985 
790989 
791691 
799399 
793099 
793790 

795185 
795880 


^ 


l?9S5?i 

797968 
797960 
798651 
799341 
800099 
800717 
801404 
809U89 
809774 
803457 


9J04I39 
804891 
805501 
806180 
806858 
807535 
8Q891I 
808886 
809560 
810933 
810904 


9.811575 
819945 
819913 
813581 
814948 
814913 
815578 
816941 
816904 
817565 
818986 


9.789651 
790356 
791059 
791761 
792469 
793169 
793860 
794558 
795954 
795949 


9  796644 
797337 
798099 
798790 
799409 
800098 
800786 
801479 
809158 
809849 
803595 

9.804908 
804889 
805569 
806948 

807603 
808979 
808953 
809697 
810300 
810971 


i».8l  1649 
819319 
819980 
813648 
814314 
814980 
815644 
816308 
816070 
817631 
8189991 


9.789799 
790496 
791199 
791881 
799539 
793931 
793930 
794697 
795394 
796019 


3.796713 
797406 

7QQAQO 

798789 
799478 
800167 
800654 
801541 
808996 
809910 
803594 


9.804976 
804957 
805637 
806316 
806094 
807670 
808346 
609091 
809694 
810367 
811038 


9.811709 
819378 
813047 
813714 
814881 
815046 
815710 
816374 
817036 
817698 
818S58 


790496 
791199 
791901 
792609 
79330' 
794000 
794697 
796393 
796088 


9.796789 
797475 
798167 
798858 
799547 
800936 
80(»993 
801609 
809995 
809979 
803669 


8.804344 
809095 
805705 
806384 
807061 
807738 
808414 
809088 
809769 
810434 
811106 


a.811776 
819445 
813114 
813781 
814447 
815119 
815777 
816440 
817109 
817764 
818494 


\ 


7965671 

791989 

7919T1 

79967.9 

79S371 

794070 

794707 

795463 

796158 


9.796859 
797515 
79M87 
798997 
799616 
800305 
800999 
801678 
806363 
803047 
808780 


S.80I419 
805093 
8021773 
806451 
8Q7199 
807806 
806481 
809155 
809899 
810501 
611173 


9.811843 
819519 
813180 
818848 
814514 
815179 
815843 
816506 
817169 
617830 
818490 


LOGARITHMS. 


sfa 


T 


7 


I 


imsss 

7M637 
791^40 
799MI 
7M749 
'799441 
794199 
7948S6 
795598 
790887 

d.796981 
797614 
798905 
798996 
799865 
800973 
801060 
801747 
809493 
809116 
809798 

9J04480 
805161 
805840 
806519 
807197 
807875 

OWNWO 

8099S9 
809896 
810568 
811940 

9.811910 
819579 
819947 
819914 
814580 
815946 
815910 
816573 
817985 
817896 
818556 


790707 

791410 

799111 

79i819 

799511 

794909 

794906 

795609 

796^7 


i.796990 
797683 
798374 
799065 
799754 
800449 
801199 
801815 
809500 
809184 
809867 


9.804548 
805999 
805906 
806587 
807964 
807941 
808616 
809990 
800963 
810636 
811907 


9.811977 
819646 
819914 
819981 
814647 
815319 
815976 
816639 
817901 
817969 
818699 


9.790074 
790778 
791480 
799181 
799889 
799581 
794979 
794976 
795671 
796966 


9.797060 
797759 
798443 
799194 
799^99 
800511 
801198 
801884 
80956S 
803959 
803935 


9804616 
805997 
805976 
806655 
807999 


: » :  1 1 : 


888689 
809958 
810031 
810703 
811974 


9.619044 
819713 
819981 

814714 
815978 
816049 
816705 
817967 
818098 
818688 


9.790144 
790848 
791550 
799959 
799959 
799651 
794949 
795045 
795741 
796436 


9.797199 
797891 
798519 
799909 
799899 
800580 
801967 
801959 
809697 
809991 
804009 


9.804685 
805965 
806044 
806799 
807400 
808076 
808751 
809495 
810098 
810770 
811441 


9.819111 
819780 
819447 
814114 
814780 
815445 
816109 
816771 
817493 
818094 
818754 


9.790915 
790918 
791690 
799999 
799092 
799791 
794418 
795115 
795810 
796505 


9.797198 
797890 
798589 
799979 
799960 
800648 
801995 
809091 
809705 
8aS989 
804071 


9.804759 
805499 
806119 
806790 
807467 
80B149 
808818 
809499 
810165 
810897 
811508 


9.819178 
819846 
819514 
814181 
814847 
815511 
816175 
816898 
817499 
818160 
818819 


6U 


LOGARITHMS. 


Num. 
659 

0 

1 

2 

3 

4 

1 

2.818885 

2.818951 

2.819017 

2.819083 

2.819149 

660 

819544 

819610 

819675 

819741 

8199071 

661 

820201 

820967 

80)333 

820398 

820464 

' 

im 

820858 

820924 

820989 

821055 

821120 

663 

821513 

B21579 

821644 

821710 

821775 

664 

822168 

822233 

822299 

822364 

82243b 

665 

822822 

822887 

822952 

823017 

823063 

666 

823474 

823539 

823605 

823670 

823735 

667 

824126 

824191 

824256 

824321 

824386 

668 
66d 

824776 

824841 

824906 

824971 

825036 

2.825426 

2.825491 

2.825556 

2.825621 

2.825686 

070 

826075 

826140 

826204 

826269 

826334 

671 

826722 

826787 

826852 

826917 

826981 

672 

827369 

827434 

827498 

827563 

827628 

673 

828015 

828080 

828144 

828209 

828273 

674 

828660 

828724 

828789 

828853 

828918 

675 

829304 

829368 

829432 

829497 

829561 

676 

829947 

830011 

SB0Q75 

830139 

830204 

677 

830589 

830653 

830717 

830781 

830845 

678 

831230 

831294 

831358 

831422 

831486 

079 
680 

831870 

831934 

831998 

832062 

832125 

2.832509 

2.832573 

2.832637 

2.832700 

2.832764 

681 

833147 

833211 

833275 

^33338 

833402 

682 

833784 

833848 

833912 

833975 

aS4039 

683 

834421 

834484 

834548 

aS4611 

834675 

684 

83505G 

835120 

834183 

835246 

835310 

685 

835691 

835754 

835817 

835881 

835944 

686 

836324 

836387 

836451 

836514 

836577 

687 

836957 

837020 

837083 

837146 

837209 

688 

837588 

837652 

837715 

837778 

837841 

689 

838219 

838282 

a%i45 

838408 

ai8471 

680 
691 

838849 

838912 

838975 

839038 

839101 

3.839476 

2.839541 

2.839604 

2.839667 

2.839729 

692 

840106 

840169 

8M232 

840294 

840357 

693 

840733 

840796 

840859 

840921 

840984 

694 

841359 

841422 

841485 

841547 

841610 

695 

841985 

842047 

842110 

842172 

842285 

696 

842609 

842672 

842734 

842796 

842859 

697 

843233 

843295 

843357 

843420 

843482 

698 

843855 

843918 

843980 

844042 

844104 

699 

844477 

844539 

844601 

844663 

844726 

700 

845098 

845160 

845222 

845284 

844346 

701 

845718 

845780 

845842 

845904 

845966 

LOGARITHMS. 


dS5 


& 

6 

?   ■ 

8   ^. 

d 

9.81^15 

2.819281 

2.819346 

2.819412^ 

2.819478 

819873 

819939 

820004 

820070 

820136 

820530 

820595 

820661 

820727 

820792 

891186 

821251 

821317 

821382 

821448 

8S1841 

821906 

821972 

822037 

822103 

8^29495 

822560 

822626 

822691 

822756 

823148 

823213 

823279 

823344 

823409 

823800 

823865 

823930 

823996 

824061 

824451 

824516 

824581 

824646 

824711 

825101 

825166 

825231 

825296 

825361 

2.825751 

2.625815 

2.825880 

2.825945 

2.826010 

826S99 

836464 

826528 

826593 

826658 

827046 

827111 

827175 

827240 

827305 

827692 

827757 

827821 

827886 

827950 

828338 

828402 

828466 

828531 

828595 

828982 

829046 

829111 

829175 

829239 

829625 

829690 

829754 

829818 

829882 

830268 

830332 

830396 

830460 

830524 

830909 

830973 

831037 

831102 

831166 

831550 

831614 

831678 

831742 

831806 

832189 

832253 

832317 

832381 

832445 

2.832828 

2.832892 

2.832956 

2.833019 

2.833083 

833466 

833530 

833593 

833657 

833721 

834103 

834166 

834230 

834293 

834357 

834738 

834802 

834866 

834929 

834993 

835373 

835437 

835500 

835564 

835627 

836007 

836071 

836134 

836197 

836261 

836640 

836704 

836767 

836830 

836893 

837273 

837336 

8^7399 

837462 

837525 

837904 

a57967 

838030 

838093 

838156 

838534 

838597 

838660 

838723 

838786 

839164 

839227 

839289 

839352 

839415 

2.839792 

2.839855 

2.839918 

2.839981 

2.840043 

840420 

840482 

840545 

840608 

840671 

841046 

841109 

841172 

841234 

841297 

841^2 

841735 

841797 

841860 

841922 

842297 

842360 

842422 

842484 

842547 

842921 

842983 

843046 

843108 

843170 

843544 

843606 

843669 

843731 

843793 

844166 

844229 

844291 

844353 

844415 

844788 

844850 

844912 

844974 

845036 

845408 

845470 

845532 

845594 

845656 

846028 

846090 

846151 

846213 

846^5 

65 
65 
65 
65 
64 
64 
64 
64 
64 
64 
64 


64 
64 
64 
64 
63 
€S 
63 
63 
63 
63 
63 


63 
63 
63 
63 
62 
62 
62 
62 
62 
62 
62 


526 


LOGARITHMS. 


Nam. 

702 
703 

0 

1 

i 

1    i  " 

4 

2.846337 
846955 

2.846399 
847017 

2.846161 
847079 

fli'J.iWl 

13i&584 

847141 

847902 

704 

847573 

847634 

847696 

847758 

847819 

705 

848189 

848251 

848312 

848374 

848435 

706 

848805 

848866 

848928 

o4vf9C79 

849051 

707 

849419 

849481 

849542 

849604 

849665 

708 

850083 

850095 

850156 

850217 

850279 

709 

850646 

a'i0707 

850769 

850880 

850891 

710 

851258 

851319 

851381 

851442 

851503 

711 
712 

851870 

851931 

851992 

852058 

852114 

2.852480 

2.852541 

2.852602 

2.852663 

2.859724 

713 

853089 

853150 

853211 

853272 

858883 

714 

853698 

853759 

853820 

858881 

858941 

715 

854806 

854367 

854427 

854488 

854549 

716 

854913 

854974 

855084 

855095 

&U156 

717 

855519 

855580 

855640 

855701 

855761 

718 

856124 

856185 

850245 

856306 

856866 

719 

856729 

856789 

856850 

856910 

856970 

720 

857332 

857893 

857458 

857513 

857574 

721 

857935 

857995 

858056 

858116 

858176 

722 
723 

aS8587 

858597 

858657 

858718 

858778 

2.859138 

2.859198 

2.859258 

2.859818 

2.859378 

724 

859739 

859798 

859858 

859918 

859978 

725 

860338 

860898 

860458 

860518 

660578 

726 

860937 

860996. 

861056 

861116 

861176 

727 

861534 

861594 

8616^4 

861714 

861773 

728 

862131 

862191 

862251 

862810 

862870 

729 

862727 

862787 

862847 

862906 

862966 

780 

868823 

863-^82 

863442 

863501 

868561 

781 

863917 

863977 

864036 

864096 

864155 

782 

864511 

864570 

864630 

864689 

864748 

783 
734 

865104 

865163 

865222 

865282 

865341 

2.865696 

2.865755 

2.865814 

2.865873 

2.865933 

785 

866287 

866846 

866405 

866465 

866524 

736 

866878 

866937 

866996 

867055 

867114 

787 

867467 

867526 

867585 

867644 

867703 

738 

868056 

868115 

868174 

868283 

868292 

739 

868644 

868703 

868762 

868821 

868879 

740 

869232 

869290 

869349 

869408 

869466 

741 

869818 

869877 

869935 

869994 

870053 

742 

870404 

870463 

870521 

870579 

870638 

743 

870989 

871047 

871106 

871164 

871228 

744 

871573 

871631 

871690 

871748 

871806 

LOGARITHMS. 


587 


4 

-^15 

7 

8 

9 

i>itt. 

6^ 
62 
62 
62 
61 
61 
61 
61 
61 
61 

6i 
61 
61 
61 
61 
60 
60 
60 
60 
60 
60 

60 
60 
60 
60 
60 
60 
60 
59 
59 
59 
59 

59 
59 
59 
59 
59 
59 
59 
59 
5S 
58 
58 

2.84664t» 
847264 
847881 
848497 
849112 
8497^ 
850340 
8501952 
851564 
852175 

2.8467U8 
847326 
847943 
848559 
849174 
849788 
850401 
851014 
851625 
852236 

2.846770 

847388 
848004 
848620 
849235 
.  849849 
850462 
851075 
851686 
852297 

2.846H32 
847449 
848006 
8486S2 
849296 
849911 
850J24 
851136 
851747 
852358 

2.846892 
847511 
848127 
848743 
849358 
849972 
850585 
851197 
851808 
852419 

2.852785 
853394 
854002 
854610 
^^5216 
855822 
856427 
857031 
857634 
858236 
858838 

2  852846 
853455 
854063 
854670 
855277 
855882 
856487 
857091 
857694 
858296 
858898 

2.852907 
853516 
854124 
854731 
855337 
855943 
856548 
857151 
857754 
858357 
858958 

2.852968 
853576 
854184 
854792 
855398 
8^)6003 
856608 
857212 
857815 
858417 
859018 

2.853029 
853637 
854245 
854852 
855459 
856064 
856668 
857272 
857875 
858477 
859078 

2.859438 
860038 
860637 
861236 
861833 
862430 
863025 
863620 
864214 

865400 

2.859498 
860098 
860697 
861295 
861893 
862489 
863085 
863680 
864274 
864867 
865459 

2.859559 
860158 
860757 
861355 
861952 
862549 
863144 
863739 
864333 
864926 
865518 

2.859619 
860218 
860817 
861415 
862012 
862608 
863204 
863798 
864392 
864985 
865578 

2.H59679 
860278 
860877 
861475 
862072 
862668 
863263 
863858 
864452 
865045 
865637 

2.865992 
866583 
867173 
8^7762 
868350 
868938 
869525 
870111 
870696 
871281 

1  871865 

2.866051 
866642 
867232 
867821 
868409 
868997 
869584 
870170 
870755 
871^9 
871923 

2.866110 
866701 
867291 
867880 
86846S 
869056 
869642 
870228 
870813 
871398 
871981 

2.866169 
866760 
867350 
867939 
868527 
869114 
869701 
870287 
870872 
871456 
872040 

2.866228 
866819 
867409 
867997 
868586 
869173 
869760 
870845 
870930 
871515 
872098 

Pp 


^28 


2x>c;aritiiiis. 


Num. 

0 

1 

a  • 

1 

4 
Mra889 

9.87iil56 

2.878215 

2^79973 

9.8^tel 

746 

8727S9 

872797 

879655 

879913 

879979 

747 

873391 

873379 

873437 

873495 

879S53 

748 

873903 

873960 

874018 

874076 

874134 

748 

874482 

874540 

874598 

874656 

8174714 

75(> 

875061 

875119 

875177 

875935 

87S993 

741 

875640 

875698 

875756 

875813 

975871 

75i 

876318 

876376 

876333 

876891 

876449 

7W 

876795 

876853 

876910 

876968 

877996 

754 

715" 

877S71 

877429 

877486 

877544 

877602 

9.877M7 

2.878004 

9.878062 

9.878119 

9.87817f 

756 

6785S3 

878579 

878687 

878694 

87^51 

757 

879006 

879153 

879911 

879268 

879895 

758 

879669 

839726 

879784 

879841 

Vrfl^RfO 

759 

mm2 

880299 

880356 

880413 

880471 

760 

MUfiU 

880871 

880928 

889985 

881042 

7« 

W1S85 

881442 

881499 

881556 

891613 

76S 

881955 

869012 

882069 

889126 

889183 

76S 

88S584 

88S561 

882638 

889695 

882752 

764 

889093 

883150 

883907 

883964 

883391 

765 

7to 

88S661 

883718 

888775 

883832 

kRSSXSo^ 

9ja84aaB 

2.884285 

9.884342 

9.884399 

9«9V944vO 

767 

884795 

884852 

884909 

884965 

885022 

768 

885S61 

885418 

885474 

885531 

885587 

76d 

88S936 

685983 

886039 

886159 

770 

886491 

886547 

886603 

886660 

886716 

771 

887054 

887111 

887167 

887293 

887980 

779 

887617 

887673 

887730 

887786 

887842' 

77S 

888179 

888236 

888292 

888348 

774 

888741 

888797 

888853 

QQftOllQ 

cHfcPSTDd 

775 

888303 

889358 

889414 

889470 

889526 

776 

7»7 

889863 

889918 

889974 

890030 

890086 

8.890491 

9.890477 

9.890533 

9.890588 

1i.890644 

778 

890980 

891035 

891091 

891147 

891903 

77» 

891537 

891593 

891649 

891705 

891760 

7«0 

8929&5 

899150 

892906 

892962 

899317 

781 

899651 

899707 

8997^62 

899818 

899873 

768 

893207 

899962 

893318 

893873 

893429 

783 

893762 

893817 

893873 

893928 

893984 

784 

894316 

894371 

894427 

894482 

894538 

7B5 

894870 

894925 

894980 

895036 

895091 

786 

895422 

895478 

895533 

896588 

895643 

787 

895975 

896030 

896085 

896140   896195  f 

UOGARlTmig. 


H9 


& 

6       7 

» 

^ 

58 

%£ffUM 

8^8586  dj878564 

2.8720S2 

2.872881 

873090 

873068 

873146 

873204 

873M2 

58 

W9811 

873669 

873727 

873785 

873843 

58 

874192 

874850 

874398 

874366 

874424 

58 

«74772 

874830 

874887 

874945 

875003 

58 

875S51 

875409 

875466 

875524 

875582 

58 

876989 

875987 

876045 

876102 

876160 

58 

876S06 

876564 

876622 

876680 

876737 

58 

fiTTTOBS 

877141 

877198 

877256 

877814 

58 

8r7859 

877717 

877774 

877832 

« 

877889 

58 
57 

«^8iS4 

9JS78&92 

2jbr78349 

2.878407 

2.878464 

878809 

878866 

878923 

878981 

878038 

57 

8788B3 

878440 

879497 

879555 

879612 

57 

«ri856 

880013 

880070 

880127 

880185 

57 

888188 

8805B5 

888012 

880699 

880756 

57 

881099 

881156 

881213 

881970 

881388 

57 

881670 

881727 

881784 

881841 

881898 

57 

888810 

882897 

8828S4 

882411 

882408, 

57 

888809 

AOOODO 

882980 

883036 

57 

868877 

883434; 

.  888491 

883548 

883605 

57 

88SM5 

884802! 

884059 

884115 

884172 

57 

57 

%je»IAW 

2.884569 

2.884625 

2.884682 

2.884739 

msms 

885135 

885191 

ms^48 

885305 

57 

88M44 

885700: 

885757 

885813 

885870 

57 

88S809 

886865; 

886321 

886378 

886434 

56 

886773 

8868291 

886885 

886942 

cWoWto 

56 

887S36 

887392 

887448 

887505 

887561 

56 

887898 

887855 

888011 

888067 

888123 

56 

888460 

888516 

888573 

888629 

888685 

56 

8680dl 

889077: 

889183 

889190 

8892461 

56 

889583; 

889838; 

889694; 

889750 

889806! 

56 

8981411 

890197 

890253 

890909' 

890365 

56 
56 

8.8907OO 

2  890756 

2.890812 

2.8908^8 

2.890924 

891859 

891314' 

891370. 

891426 

891482 

56 

891816 

891872; 

891927 

891983 

892039 

56 

89897d| 

892«28t 

892484 

892540 

892595 

56 

89^929 

892985! 

893040 

893896 

8d3151 

56 

89S484; 

893540 

893595 

.  89.i65l: 

893706 

56 

894039 

894094: 

894150 

894205; 

894261 

55 

894593 

894648 

894^1 

8947:591 

894814 

55 

885146 

895801 

895257 

895S12, 

895367 

55  ; 

1895699 

8S5754 

895809 

895864 

895919 

55 

886851 

896306 

896361 

896416 

896471 

55, 

S60 


LOGARITHMS. 


Nam. 


820 
821 


897077 
897627 
898176 
898725 
899273 
899820 
900367 
900913 
901458 


2.90200^ 
902547 
903090 
903632 
904174 
904715 
905256 
905796 
906335 
906873 
907411 


T 


2.907948 
908485 
909021 
909556 
910090 
910624 
911158 
911G90 
912222 
912753 
913284 


2.913814 
914343 
914872 
915400 
915927 
916454 
916980 
917505 
918030 
918555 
919078 


2886581 

'897 132 
897682 
898231 
898780 
899328 
899875 
900422 
900968 
901513 


T 


2  902067 
902601 
903144 
903687 
904228 
904770 
905310 
905850 
906389 
906927 
907465 


2.9<>b002 
908539 
909074 
909609 
910144 
910678 
911211 
91 1743 
9^12275 
912806 
913337 


2.913867 
914396 
914925 
915453 
915980 
916507 
917033 
917558 
918083 
918607 
919130 


■^^ 


2.896636 
897187 
8977S7 
898286 
8988S5 
8993§^ 
899930 
900476 
901022 
901567 


2.902112 
902655 
903198 
903741 
904283 
904824 
905364 
905904 
906443 

907519 


2.908056 
908592 
909128 
909663 
910197 
910731 
911264 
911797 
912328 
912859 
913390 


2913920 
914449 
914977 
915505 
916033 
916559 
917085 
917610 
918135 
918659 
919183 


■••WMMa 


2.896691 

897242 
897792 
898341 
8988i;0 
899437 
89^985 
900531 
901077 
901622 


2.902166 
902710 
903253 
903795 
9(^337 
904878 
905418 
905958 
906497 
907035 
907573 


2.908109 
908646 
909181 
909716 
910251 
910784 
911317 
911850 
912381 
912912 
913443 


2.91397S 
914502 
915030 
915558 
916085 
916612 
917138 
917663 
918188 
918712 
919235  I 


3.890747 
897»7 
897847 
898396 
^98944 
899492 
900039 
900586 
901131 
901076 


3.902390 
903764 
90SS07 
903849 
904391 
904933 
905473 
906012 
906550 
907089 
907636 


2.908163 
908699 
909335 
909770 
910304 
910838 
911371 
911903 
913435 
913966 
913496 


2.914026 
914555 
915083 
915611 
916138 
916664 
917190 
917715 
918240 
918764 
919287 


LOGARITHMS. 


^1 


i 

6 

7 

8 

9 

Diff. 

2.896802 

2.896857 

2.896912 

2.896967 

2.897022 

897352 

897407 

897462 

897517 

897572 

55 

.897902 

897957 

89S012 

898067 

898122 

55 

898451 

898506 

898561 

898615 

898670 

^ 

898999 

899054 

899109 

899164 

899218 

55 

899547 

899602 

899656 

899711 

899766 

55 

90U094 

900149 

900203 

900258 

900312 

55 

900640 

900695 

900749 

900804 

900858 

55 

901186 

901240 

901295 

901349 

901404 

55 

901731 

901785 

901840 

901894 

901948 

54 
54 

2.90:^275 

2.902329 

2.902384 

^.902458 

2.902492 

902818 

902873 

902927 

902981 

903036 

54 

903361 

903416 

903470 

9<)3524 

903578 

54 

903903 

903958 

904012 

904066 

904120 

54 

904445 

904499 

904553 

904607 

904661 

54 

904986 

905010 

905094 

905148 

905202 

54 

905526 

905580 

905634 

90.5688 

905742 

54 

906065 

906119 

906173 

906227 

906281 

54 

906604 

906658 

906712 

906766 

906820 

54 

907142 

907196 

907250 

907304 

907358 

54 

907680 

907734 

907787 

907841 

907895 

54 
54 

2.908217 

2.908270 

2.908324 

2.908378 

2.90)!t4Sl 

908753 

908807 

908860 

9089t4 

908967 

54 

909288 

909342 

909395 

909449 

909502 

54 

909823 

909877 

909980 

909984 

910037 

53 

910358 

910411 

910464 

910518 

910571 

53 

910891 

910944 

910998 

911051 

911104 

58 

911424 

911477 

911530 

911584 

911637 

53 

911956 

912009 

912063 

912116 

912169 

53 

912488 

912541 

912594 

912647 

012700 

53 

913019 

913072 

913125 

913178 

913231 

53 

913549 

913602 

913655 

913708 

913761 

53 

2.914079 

2.914131 

2.9Ul^4 

2.914237 

2.914290 

53 

914608 

914660 

914713 

914766 

914819 

53 

915136 

915189 

915241 

915294 

915347 

53 

915664 

915716 

915769 

915822 

915874 

53 

V16191 

916243 

916296 

916349 

916401 

53 

916717 

916770 

916822 

916875 

916927 

6S 

917243 

917295 

917348 

917400 

917453 

53 

917768 

917820 

917b73 

917925 

917978 

52 

918292 

918345 

918397 

918450 

918502 

52 

918816 

918869 

918921 

918973 

919026 

52 

919340 

919392 

919445 

919496 

919549 

52 

0SS 


LOGARITHMS. 


Num. 

m 

d 

1 

,'  5 

3 

■  4 

:i 

3^19601 

2.919653 , 

2.919705 

2.919758 
920980 

dj91MltJ 

882 

990123 

920175 

920228 

920S32I 

8SS 

920645 

920697 

920749 

920801 

920a^f 

8S4 

921166 

921218 

921270 

921 32t^ 

9215741 

835 

921686 

921738 

921790 

921842 

9218941 

836 

922206 

922258 

922310 

922362 

922414 

887 

922725 

922777 

922829 

922881 

922963 

888 

923244 

923296 

923348 

923399 

923451 

839 

923762 

923814 

923865 

923917 

9239G9 

840 

^1 

924279 

924331 

924383 

924434 

9244»6 

2.924796 

2.924848 

2.924899 

2.924951 

2.9250012 

8*9 

925312 

925364 

925415 

925467 

^5518 

8M 

925828 

925879 

925931 

925982 

926034 

844 

926342 

926394 

926445 

926497 

926548 

845 

926857 

926908 

926959 

927011 

927062 

846 

927370 

927422 

927473 

927524 

927976 

847 

927883 

927935 

927986 

928037 

928068 

848 

928396 

928447 

928498 

928549 

928601 

849 

928908 

928959 

929010 

9290G1 

929112 

8M> 

929419 

929470 

929521 

929572 

929623 

851 

853 

929930 

929981 

930032 

930083 

930134 

2.93044O 

2.930491 

2.930541 

2.930592 

2.930643 

858 

930949 

^31000' 

931051 

931102 

931153 

854 

931458 

931509 

931560 

931610 

981661 

855 

931966; 

932017 

932068 

932118 

982169 

856 

932474 

938S24 

932575 

932626 

932677 

857 

932981 

933031 

931082 

933133 

933183 

658 

933487 

9335381 

933588 

933639 

933690 

859 

933993 

934044 
934549! 

934094 

934145 

934195 

86D 

934498. 

934599 

934650 

934700 

861  ' 

935003 

935054 

935104 

935L54 

935205 

868 
863 

935507 

935558 

935608 

935658 

935709 

2.936011 

2.936061 

2.936111 

2.936162 

2.986212 

864 

930514 

936564 

936614 

936664 

936715 

;  865 

937016 

937066 

937116 

937167 

937217 

CHID 

937518 

937568 

937618 

937668 

937718 

■ 

■  967 

938019 

938069 

938119 

938169 

938219 

'  866 

938520 

938570 

938620 

938670 

938720 

869 

939020 

939070 

939120 

939170 

939220 

870 

939519 

939569 

939619 

939669 

939719 

871 

940018 

940068 

940118 

940168 

940218 

872 

940516 

940566 

940616 

940666 

94mi6 

,  873 

941014 

941064 

941114 

941163 

MI213 

LOGARITHMS. 


53S 


i 

^ 

7 

8 

^ 

Diff.i 
&9 

9.91dB69 

9.919914 

9.919967 

9.990019 

9.990071 

990384 

990436 

990489 

990541 

990593 

5S 

9Qim6 

990958 

991010 

991069 

991114 

59 

991496 

991478 

991530 

991589 

991634 

53 

991946 

991998 

999050 

999109 

992154 

53 

993466 

999518 

999570 

999699 

999674 

59 

999985 

923037 

993088 

993140 

993199 

53 

993503 

993555 

993607 

993658 

993710 

59 

994091 

994079 

994194 

994176 

994998 

53 

9945S8 

994589 

994641 

994693 

994744 

53 
53 

9.$95054 

9.995106 

9.995157 

9.995909 

9.995960 

995570 

995691 

935673 

995794 

995776 

53 

996085 

996137 

996188 

996939 

996991 

53 

990600 

996651 

996709 

996754 

996805 

51 

997114 

997165 

997916 

997968 

997319 

51 

997697 

997678 

99773Q 

997781 

997839 

51 

998140 

99819L 

998949 

998993 

998945 

51 

998659 

998703 

998754 

998805 

998856 

51 

999163 

999914 

999966 

999317 

999368 

51 

999674 

999795 

999776 

999897 

999878 

51 

930185 
9^^0694 

930936 

930987 

930338 

930389 

51 
51 

9.930745 

9.930796 

9.930847 

9.930898 

931903 

931954 

931305 

931356 

931407 

51 

931719 

931763 

931814 

931864 

931915 

51 

939990 

939971 

939391 

939379 

939493 

51 

93tr97 

939778 

939899 

939879 

939930 

51 

6^3934 

933985 

933335 

933386 

933437 

51 

933740 

933791 

9S3841 

933899 

933943 

51 

934946 

934996 

934347 

934397 

934448 

51 

934751 

934801 

934859 

934909 

934953 

5» 

935955 

935306 

935356 

935406 

935457 

50 

985759 

935809 

935860 

935910 

935960 

50 
50 

9.936963 

9.936313 

9.936363 

9.936413 

9.936463 

936765 

936815 

936865 

936916 

936966 

50 

937967 

937317 

937367 

937418 

937468 

50 

937769 

937819 

987869 

937919 

937969 

50 

938969 

938319 

938370 

938490 

938470 

50 

938770 

93S890 

93^870 

938990 

938970 

50 

939970 

939319 

939369 

939419 

939469 

50 

939769 

939819 

939868 

939918 

939968 

50 

940967 

940317 

940367 

940417 

940467 

50 

940765 

940815 

940865 

940915 

940965 

50 

941963 

941313 

941369 

941419 

941469 

50 

534 


logarithms; 


Num. 

874 

r   0 

\ 

2 

h 

4 

2.941511 

2.941561 

2.941611 

2.94166(» 

2.94I710 

875 

942008 

942058 

942107 

942157 

94»06 

876 

942504 

942554 

942604 

942653 

942703 

877 

943000 

943049 

943099 

943148 

943198 

878 

943494 

943544 

943593 

943643 

943692 

879 

943989 

944038 

944137 

944186 

880 

944483 

944532 

944581 

944631 

944680 

881 

944976 

945025 

945074 

945124 

945173 

882 

945469 

945518 

945567 

945616 

945665 

SKI 

b84 

945961 

946010 

946059 

946108 

946157 

2.946452 

2.946501 

2.946550 

2.946600 

2.9466^ 

885 

946943 

946992 

947041 

947090 

947 IS9 

886 

947434 

9474aS 

947532 

947581 

947680 

887 

947924 

947973 

948031 

948070 

948119 

888 

948413 

948462 

948511 

948560 

889 

948902 

948951 

948999 

949048 

949097 

890 

949390 

949439 

949488 

949536 

949585 

891 

949878 

949926 

949975 

950024 

950073 

893 

950365 

950413 

950462 

950511 

950560 

899 

950851 

950900 

950949 

950997 

951046 

894 
895 

951337 

951386 

951435 

951483 

951532 

2.951823 

2.951872 

2.951920 

2.951969 

2.952017 

896 

952308 

952356 

952405 

952463 

952502 

897 

952792 

952841 

952889 

952938 

952986 

898 

953276 

953325 

953373 

953421 

953470 

899 

953760 

953808 

953856 

953905 

953953 

900 

954242 

954291 

954339 

954387 

954435 

901 

954725 

954773 

954821 

954869 

954918 

9US 

955206 

955255 

955303 

955351 

955399 

90S 

955688 

955730 

955784 

95£S32 

955880 

904 

956168 

956216 

956264 

956312 

956360 

905 

906 

956649 

956697 

956745 

956792 

956840 

2957128 

2.957176 

2.957224 

2.957272 

2.957320 

907 

957607 

957655 

957703 

957751 

957799 

908 

958086 

958134 

958181 

958229 

958277 

909 

958564 

958612 

958659 

958707 

958755 

910 

959041 

959089 

959137 

959184 

959232 

911 

959518 

959566 

959614 

959661 

959709 

91S 

959995 

960042 

960000 

960138 

960185 

913 

960471 

960518 

960566 

960613 

960661 

914 

960946 

960994 

961041 

961089 

961136 

915 

961491 

961468 

961516 

961563 

961611 

916 

961895 

961943 

961990 

962038 

962085 

LOGARITHMS. 


635 


i 

6 

7 

8 

9 

Diff. 
49 

g.941760 

8.941809 

2.941859 

3.9419U9 

2.941958 

942356 

942306 

942355 

942405 

942454 

49 

942752 

942801 

942851 

942900 

942950 

49 

943247 

943297 

943346 

943396 

943445 

49 

943742 

943791 

943841 

943890 

943939 

49 

944236 

944285 

944335 

944384 

944433 

49 

94^729 

944779 

944828 

944877 

944927 

49 

946222 

945272 

945321 

945370 

945419 

49 

945715 

945764 

945813 

945862 

945911 

49 

946207 

946256 

946305 

946354 

946403 

49 
49 

3.946698 

2.946747 

2.946796 

2.946H45 

2.946894 

947189 

947238 

947287 

947336 

947385 

49 

947679 

947728 

947777 

947826 

947875 

49 

948168 

948217 

948266 

948315 

948364 

49 

948657 

9487U6 

948755 

948804 

948853 

49 

949146 

949195 

949244 

949292 

949341 

49 

949633 

949683 

949731 

949780 

949829 

49 

950121 

950170 

950219 

950267 

950316 

49 

950608 

950657 

950705 

950754 

950803 

49 

951095 

951143 

951192 

951240 

951289 

49 

951580 

951629 

951677 

951726 

951774 

49 

48 

2.952066 

2.952114 

2.952163 

2.952211 

2.952259 

952550 

952599 

952647 

952696 

952744 

48 

953034 

953083 

953131 

953180 

953228 

48 

953518 

953566 

953615 

953663 

953711 

48 

954001 

954049 

954098 

954146 

954194 

48 

«rd44o4c 

954532 

954580 

954628 

954677 

48 

954966 

955014 

955062 

955110 

955158 

48 

955447 

955495 

955543 

955591 

955640 

48 

955928 

9&5976 

956024 

956072 

956120 

48 

956409 

956457 

956505 

956553 

956601 

48 

956888 

956936 

956984 

957032 

957080 

48 
18'" 

3.957368 

2.957416 

2.957464 

2.957511 

2.957559 

957847 

957894 

957942 

957990 

958038 

48 

958325 

958373 

958420 

958468 

95S516 

48 

958803 

958850 

958898 

958946 

958994 

48 

959280 

959328 

959375 

959423 

959471 

48 

959757 

959804 

959652 

959900 

959947 

48 

960233 

960280 

960328 

960376 

960423. 

48 

960708 

960756 

960804 

960851 

960899 

48 

961184 

961231 

961 2T9 

961326 

961374 

47 

961658 

961706 

961753 

961801 

961848 

47 

962132 

962180 

962227 

962275 

962322 

47 

Qq 


636 


LOGARITHMS. 


U 


2.962969 
962843 
963315 
963788 
964260 
964731 
965202 
965672 
966142 
966611 

2.967080 
967548 
968016 
968483 
968950 
969416 
969882 
970347 
970812 
971276 
971740 

2.972203 
972666 
973128 
973590 
974051 
974512 
974972 
975432 
975891 
976350 
9768P8 

2.977266 
977724 
978180 
97^67 
979093 
979548 
980003 
980458 
980912 
981365 
981819 


2.962417 
962890 
963363 
963^35 
964307 
964778 
965249 
965719 
966189 
966658 


7 


2.962464 
962937 
963410 
963882 
964354 

965296 
965766 
966286 
966705 


I 


2  9671:^ 
967595 
968062 
968530 
968996 
969462 
969928 
970393 
970858 
971322 
971786 


.962511 

962965 

963457 

963929 

964401 

964872 

965343 

965813 

966288 

966752 


I 


9.963559 
9680821 
963504 
968977 

964919 
965390 
965860 
966829 
966798 


2.967173 
967642 
968109 
9685761 
969043 
969509 
969975 
970440 
970904 
971369 
971832 


2.972249 
972712 
973174 
97S686 
974097 
974558 
975018 
975478 
975937 
976396 
976854 


2.977312 
977769 
978226 
978683 
979138 
979594 
989049 
980503 
98Cf957 
981411 
981864 


2.967220 
967668 
968156 
968623 
969090 
969556 
970021 
970486 
970951 
971415 
971879 


2.972295 
972758 
973220 
973682 
974143 
974604 
975064 
975524 

'  975983 
976442 
976900 


2.977358 
977815 
978272 
978728 
979184 
979689 
980094 
980549 
981003 
981456 
981909 


2. 


2.972842 
972804 
973266 
973728 
974189 
974650 
975110 
975570 
976029 
976487 
976946 


2.977408 
977861 
978317 
978774 
979280 
979685 
980140 
990594 
981048 
981501 
9819*4 


967785 
968203 
968670 
969186 
969602 
970068 
970533 
970997 
971461 
971925 


2.972888 
972851 
973818 
978774 
974285 
974696 
975156 
975616 
976075 
976583 
976991 


2.977449 
977906 
978863 
978819 
979275 
979780 
980185 
980640 
981093 
981547 
982000 


LOGARITHMS. 


537 


5 

6 

7 

'  8 

9 

dm: 

47 

V.smEBDUD 

2.962653 

^.9er^70\ 

2.962748 

2.962795 

969079 

963126 

963174 

963221 

963268 

47 

963552 

963599 

963646 

963693 

963741 

47 

964024 

964071 

964118 

964165 

964212 

47 

964495 

964542 

964«'V9() 

964637 

964684 

47 

964966 

965013 

965060 

96510S 

965155 

47 

965437 

965484 

965531 

965578 

965625 

47 

965907 

965954 

966001 

966048 

966095 

47 

966876 

966423 

966470 

966517 

966564 

47 

966845 

966892 

966939 

966986 

967033 

47 
47 

2,967314 

^.967361 

2.967408. 

2.967454 

2.967501 

967782 

967829 

967875 

967922 

967969 

47 

968249 

968296 

968343 

968389 

968436 

47 

968716 

968763 

968810 

968856 

968903 

47 

969183 

969229 

969276 

969323 

969369 

47 

969649 

969695 

969742 

969788 

969835 

47 

970114 

970161 

970207 

970254 

970300 

47 

•70579 

970626 

970672 

970719 

970765 

47 

971044 

971090 

971137 

971183 

971229 

46 

971506 

971554 

9716<K) 

971647 

971693 

46 

971971 

972018 

972064 

972110 

972156 

46 
46 

2^2434 

2.972480 

2.972527 

2.972573 

2.972619 

972897 

972943 

972989 

973035 

973082 

46 

973359 

973405 

973451 

973497 

973543 

46 

973820 

973866 

973913 

973959 

974005 

46 

974281 

974327 

974373 

974420 

974466 

46 

974742 

974788 

974834 

974880 

974926 

46 

975202 

975248 

975294 

975340 

975386 

46 

975661 

975707 

975753 

975799 

975845 

46 

976121 

976166 

976212 

976258 

976304 

46 

976579 

976625 

976671 

976717 

976762 

46 

977037 

977083 

977129 

977175 

977220 

46 
46 

2.977495 

2.977541 

2.977586 

2.977632 

2.977678 

977952 

977998 

978043 

978089 

978135 

46 

978409 

978454 

978500 

978546 

978591 

46 

978865 

978911 

978956 

979002 

979047 

46 

979321 

979366 

979412 

979457 

979503 

46 

979776 

979821 

979867 

979212 

979958 

46 

980281 

980276 

980322 

980367 

980412 

45 

980685 

980730 

980776 

980821 

980867 

45 

981139 

981184 

981229 

981275 

981320 

45 

981592 

981637 

981688 

981728 

981773 

45 

1  982045 

982090 

982135 

982181 

9822261  45  | 

S38 


LOGARITHMS. 


Num. 
960 

0 

1 

2 

3 

4 

2.982871 

2.962316 

2.982362 

2.982407 

2.982452 

961 

982723 

982769 

982814 

982859 

982904 

9GB 

983175 

983220 

983265 

983310 

983356 

963 

983626 

983671 

983716 

983762 

983807 

964 

984077 

984122 

984167 

984212 

984257 

965 

984527 

984572 

984617 

984662 

984707 

966 

984977 

985022 

985067 

985112 

985157 

967 

985426 

985471 

985516 

985561 

985606 

968 

985875 

985920 

985965 

98G010 

986055 

969 
970 

986324 

986369 

986413 

98^8 

986503 

2.986772 

2.986816 

2.986861 

2.986906 

2.9H6951 

971 

987219 

987264 

987309 

987353 

987398 

97S 

987686 

987711 

987756 

987800 

987845 

97S 

988113 

988157 

988202 

988247 

988291 

974 

988559 

988603 

988648 

988693 

988737 

975 
976 

989005 

989049 

989094 

989138 

989183 

«lo74dU 

989494 

989539 

989583 

989628 

977 

989895 

989939 

989983 

990028 

990072 

978 

990339 

990383 

990428 

990472 

990516 

979 

990783 

990827 

990871 

990916 

990960 

980 
i^81 

991226 

991270 

991315 

991359 

991403 

2.991669 

2.991713 

2.991757 

2.991802 

2.991846 

983 

992111 

992156 

992200 

992244 

992288 

98a 

992553 

99:?598 

992642 

992686 

992730 

984 

992995 

993039 

993083 

993127 

993172 

985 

993430 

993480 

993524 

993568 

993613 

986 

993877 

993921 

993965 

994009 

994053 

987 

994317 

994361 

994405 

994449 

994493 

988 

994757 

994801 

994845 

994889 

994933 

989 

995196 

995240 

995284 

995328 

995372 

990 

995635 

995679 

995723 

995767 

995811 

991 
99i 

996074 

996117 

996161 

996205 

996249 

2  996512 

2.996555 

2  996599 

2.996643 

2.996687 

993 

996949 

996993 

997037 

997080 

997124 

994 

997386 

997430 

997474 

997517 

997561 

995 

997823 

997867 

997910 

997954 

997998 

996 

998259 

998303 

998346 

998390 

998434 

997 

996695 

998739 

998782 

998826 

998869 

998 

999130 

999174 

999218 

999261 

999305 

999 

999565 

999609 

999652 

4 

999696 

999739 

.» 


r 


LOGARITHMS. 


539 


5   1 

6 

t 

8 

9 

t)iff. 

3.983497 
983949 
963401 
983853 
984303 
984753 
985303 
985651 
986100 
986548 

3.983543 
983994 
983446 
983897 
984347 
984797 
985347 
985696 
986144 
986593 

3.983588 
983040 
983491 
983943 
984393 
984843 
985393 
985741 
986189 
986637 

3.983633 
983085 
9aS536 
983987 
984437 
984887 
985337 
985786 
986334 
986683 

3.983678 
983130 
983581 
984033 
984483 
984933 
985383 
985830 
986379 
986737 

45 
45 
45 
45 
45 
45 
45 
45 
45 
45 

3.986995 
987443 
987890 
988336 
988783 
989237 
989673 
990117 
990561 
991004 
991448 

3.987040 
987487 
987934 
988381 
988836 
989373 
989717 
990161 
990605 
991049 
991493 

3.987085 
987533 
987979 
988435 
988871 
989316 
989761 
990306 
990650 
991093 
991536 

3.987130 
987577 
988034 
988470 
988915 
989361 
989806 
990350 
990694 
991137 
991580 

3.987174 
987633 
988068 
988514 
988960 
989405 
989850 
990394 
990738 
991183 
991635 

45 
45 
45 
45 
45 
45 
44 
44 
44 
44 
44 

3.991890 
993333 
993774 
993316 
993657 
994097 
994537 
994977 
995416 
995854 
996393 

3.991934 
993377 
993818 
993360 
993701 
994141 
994581 
995031 
995460 
995898 
996336 

3.991979 
993431 
993863 
993304 
993745 
994185 
994635 
995064 
995504 
995943 
996380 

3.993033 
993465 
993907 
993348 
993789 
994339 
994669 
995108 
995547 
995986 
996434 

3.993067 
993509 
993951 
993393 
993833 
994373 
994713 
995153 
995591 
996030 
996468 

44 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 

3.996730 
997168 
997605 
998041 
998477 
998913 
999348 
999783 

3.996774 
997213 
997648 
998085 
998531 
998956 
999393 
999836 

3.996818 
997255 
997693 
998138 
998564 
999000 
999435 
999870 

3.996863 
997299 
997736 
998173 
998608 
999043 
999478 
999913 

3.996905 
997343 
997779 
998316 
998653 
999087 
999533 
999^57 

44 
44 
44 
4A 
44 
44 
44 
43 
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ANSWERS  TO  THE  EXERCISES, 

IN  THE  FOREGOING  WORK. 


NUMERATION. 


IN  FIGURES. 


1. 

3. 
4. 


..354 
..506 
3086 
9070 


5 16785 


6. 900309 

7 47800000 

8 45607564300 

9.  624,371,264,635,995,443 


IN  WORDS. 

1.  Sixty-two. 

2.  Ninety. 

3.  Six  hundred  and  thirty. 

4.  Seven  hundred  and  four. 

5.  Six  thousand,  seven  hundred,  and  eighty-nine. 

6.  Fifty  thousand,  four  hundred,  and  sevehty^ne. 

7.  Three  hundred  and  seven  thousand,  six  hundred  and  five. 

8.  Four  millions,  seven  hundred  and  sixty-eight  thoasand,  and 
seventy-three. 

9.  Twenty-five  millions,  tw4nty-fonr  thousand,  seven  hundred 
and  thirty-eight. 

10.  Eight  hundred  and  sixty  millions,  seven  hundred  and 
four  thousand,  and  twenty-three. 


ADDITION. 

2. 

14252. 

9. 

374574. 

3. 

17468. 

10. 

511541. 

4. 

19806. 

11. 

152385. 

5. 

443509. 

12. 

427574. 

6. 

4093322. 

13. 

517751. 

7. 

24229854. 

14. 

271254. 

8. 

152385. 

R  p 
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SUBTRACTION. 


3.  ^^. 

4.  621361. 
5-      f«W^. 


15-    mw. 

8.    5S33665. 


MISCELLANEOUS  EXERCISES. 

1.  36  yean.  3.    <£40I. 

2.  367  y«m.  4.    1780, 


MULTIPLICATION. 


7. 

8. 

9, 

10. 


]. 
3. 


88246944. 
138933048. 
638348300. 
651297105. 


fiVLE  I 


12. 
13. 
14. 


1059648564. 
1977335789. 
3652127142. 
2719416339. 


395424. 
77( 


RULE  U. 


3 


4.  9m]9W' 

&.    328US19. 
^.      81?40*8. 


Ru^:^  III. 

1.  487567444198.         3.   38060745866. 

2.  ^mme^.  4.  2837^*4i^804». 

MISCFLLA^f^OTJS  EXERCISES. 

1.  360  degrees.  5.      660  diffeFenoe. 

2.  6570  balls.  6.  41975  miles. 

3.  Ist  90100 1,;  2d.  29750 1.      7.  <£32000. 

4.  5080208  prodoet.  8.  2810304  letters. 


DIVISION. 


7.  131070966. 

8.  286W«413-^ 

9.  84775340-^. 


RULE  I. 


10.  60189610—2. 

11.  12005834—11 

12.  68764S83— 1. 


ANBWBRS. 
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2. 
3. 


1. 
3. 
3. 
4. 


I. 

9.    11301..^1. 

3.      7688-..S4. 


a  SMS. 

8.  1576. 

4.  133. 

5.  534-162. 

6.  94^^.143. 


1.    680—83. 
«.      33—778. 


1.    3377-43. 
3.      509— M3. 
3.    3837. 


RULE  II. 


743-^138. 
3164. 
30919--43. 


4.  53381—10. 

5.  7476—86. 

6.  3587^31. 


RULE  III. 


7.  729. 

8.  1311€8-^3Ji8. 

9.  60— 6396w 

10.  95-4913. 

11.  13737-98M9. 
13.  10539—69375. 


RULE  IV. 


IWLE  V. 


RVLB  ¥1. 


3.  6755—133. 

4.  573-8948. 


4.  1763—90. 

5.  3485—77. 

6.  Y863— 369. 


4.  51^-113. 

5.  7495^-301. 

6.  4831—104. 


MISC£LLANfiOO»  SXERCISES. 
.£436i2t.  5.        31- days. 

351trets.  6.    I41«--311699  m. 

17  (eH.  7. 

33i  yMls. 


SIMPLE  HIOPORTION. 


J  L 


1.  33  days. 
3.  13  men. 

3.  9  days. 

4.  63  liarrels. 

5.  30  men. 

6.  33. 

7.  13  miles. 
a  ^^13500. 

9.  105bnshela. 
10.    49  honra. 


at 


11.  310«roim8. 
13.' 

13.  38  yarda. 

14.  1507ap|i. 

15.  4  honra^  31 W  minutes. 
It.  481b. 

17.  5|day8. 

18.  64  days. 

19.  4  ham. 
30.  15  oxen. 


o  S  i>  ^j  ■* 
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COMPOUND  PROPORTION. 

1 .  200  men.  9.  403^  sKmi. 

3.  40  acres  10.  Woited  30  days,  and  idle 

3.  1  If  men.  10  days. 

4.  £^%.  11.  60  ells  at  Frankfert 


5.  130O  boshels  12.  18657  In>Us  and  53  lasU 

6.  £9|.     (TV  ?^«  13.  15  men. 

7.  £Si^.  U.  42  oxen. 

8.  £500. 


VULGAR  FRACTIONS. 


CASE  I. 

I.    19 

4.    4 

2.  188 

5.  36 

3.     48 

CASE  II. 

6.  47 

1.    34 

4.    60 

2.  120 

5.    90 

3.    24 

CASE  III. 

6.  672 

1.  i 

3   JL. 

A         %7 
*•    TOT 

5.  U 

6.  « 

7       •' 

ft      t  7 

11.  W 

12.  ^Jl 

« 

CASE  IV. 

1.  V 
3.  V 

3.  V 

5.  y 

CASE  V. 

6.  »#» 

7        ••T 

Q       1S« 
O.      TT 

10.  ^4^* 

1.4* 
3.  5f 

• 

4.  19^ 

5.  20t^^ 

6.  48^ 

AI^WERS. 
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CASE  VI. 


1  0 


I. 
3. 

3.  Vt 


1 

T 


4. 
6. 


w 

ft  0 


1. 

8. 


3. 


CASE  VII. 


la     1 «     It 
TX*  ft*  TT* 

144      1  J  S      1  «B 
TTT*  TTV*  TTT» 


4       »*•      JJ.0      «  84      10  » 
^«    Tn>#  TTT*  XT**  TTO" 

5. 
6. 


lit  -lii  iit  «^'« 

TTT*  TTT*  T7r» 


fV 


TT> 


m 

12  1         74  30 


CASE  VIII. 


4ft       4t 

IS  14 


ft  ft 


*  TTff*  TTe* 

3.  H,  4i,  H,  IJ. 


1  f 
TT' 


^«  a*  iif  rt' 

5-  iU,  m.  iH>  iH- 

A     » 0*     «  to     a4t       Of 
"•    TTb*  TIT*  TTT^  -nro' 


CASE  IX. 


3. 

4    '* 

5.    •J^ 


6.  H8 
8.  A 


3.  58.  8d« 

4.  2b.  0|4d. 

5.  4oz.  lOdwt, 

6.  3r.8p. 


CASE  X*. 

7.  Oqr.  31b.944tfz. 

8.  Oqr.dllb. 

9.  10  dirt.  16  gr. 
10.  3  b.  3  p. 


ADDITION  OF  VULGAR  FRACTIONS. 


5.  u 

6.  ^ 

7  9' ' 

8.  «xVp 

9.  i&h; 


10. 


133^V{ 


11.  £\.U.6md. 

12.  5oz.  8dvt  Hit'/IT- 
IS.  Iqr.  13  lb.  9  oz.  16  dwt 

7Agr. 
14.  35qr.  7  b.  Ip.  4|q. 


*  This  Cue  and  tbe  Exereitet  in  Addition,  Sabtractioo,  Mnltiplioa- 
tion,  and  Division,  as  well  as  ibc  exercises  in  Decimals,  which  relate 
to  Money,  Weight,  or  Measure,  nay  be  neglected  till  the  Sindtnt  baa 
proceeded  aa  far  ai  Proportion  in  Commercial  Arithmetic. 


J 
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SUBTRACTIONOFWLGARFRACTIONS. 

8.  A  12.  4ft 

5.  4f  14.  8$| 

6.  U  15.  7«.  3d.^i. 
T.  S4  16.  3a.  3d. 

8.  90^  17.  6oz.  ISdirt.  1«KV* 

9.  -^  18.  6  cvt  3  qr.  16  lb.  l3  os. 
10.  9t4i  13f  dr. 


MULTIPLICATION  OF  VULGAR  FRAC 

TIONS. 

3.  A  lOi  6A 

4.  U  11-  79S44 

5.  ^  13.  .£3S.  13^ 

6.  ^  IS.  35Hg">MMk 

">'.  ,v  1*.  ^1.  o«.  Si  ,'A 

8.  S|  15.  ^16. 19s.  04d. 

9.  321f 


DIVISION  OF  VULGAR  FRACTIONS. 


8.  f 
4.1i 
5.  14 

61A 

7.  4| 

8.  ISf 

9.  6| 

10.  A 


13. 

17« 
74 

IS. 

14. 

Q  All 

15. 

6H 

16. 

274ft 

17. 

_            •    •    ^ 

144* 

18. 

iia. 

19. 

D44AV.E44/,VF4*iVt. 

esBlf. 

■ 

AifsWtKs^. 


sii 


PROPOSITION. 


8.  457ilb. 


7.  8i*  dajfir. 

9.  i^ieo^ 

to.  G^^mileB. 


3. 
4. 

5. 
6. 

7. 


REDU€TK)1^0F  DECINf AUS: 


3.  .5 

4.  .75 

5.  .35 

6.  .875 

7.  .692307 

8.  .0025 


.016 
.9125^ 

.64270^ 
.7125 

.8052083 


2. 
3. 
4. 
5, 


.13ft 
.43* 
.284 
^1 


3.  £0. 17flr.  63'. 
4»  £0.  5s.  6d. 

6.  jgft  Os.  9d. 

6.  £0.  Orf.  74d. 

7.  ^0.  6s.  0  Jd: 

8.  2q.  3n. 

2.  jgO.  78.  3f* 

3.  £0. 19g.  lOd. 

4.  ^0.  19b.  2(1. 

5.  £0.  IBii  8A 

6.  5oz. 


CASE  I. 

^: 

10. 

11. 

12. 
13. 
14. 


.^92 

.136 
.7265625 

.013  ^ 

.101190476 
.bl265822*«48f 


6jL9t  n. 

8.  .366077428^ 

9:  3.1573Sli94¥9642857i 

10.  .4325^ 

11.  .103515)525 

t2L  .33267361 


MENTALLY. 


6. 
7. 

8. 
9. 


.11^ 
.09d- 

.571 


CASE  III. 

9.  2qr.  141b. 

10.  9oz.  15dwt 

11.  4b.2p.  5^qr 

12.  16  b.  2  p. 

13.  Ir.  Up. 

14.  lw.4d:23h.59'56''30'" 

CASE  IV. 

7.  gWU  1  qt.  dIM  5oz.  5}dr. 

8.  15  cwt.   3  qr.  18  lb.  0  oz. 

llUdwt. 

9.  10h.3»lV' 
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2.  ^0«48.S}4fd. 

3.  £0.  la.  8}  iid. 

5.  lr-30p.7,.S«#^y. 


CASE  V. 

6.  £0.  6s.  9d. 

7.  5b.  Ip.e,!r4]. 

8.  7f.60y. 

9.  5d.331i.6'40'^ 


1. 
2. 
3. 
4. 


£0.  19s, 
jgO.  16s.  6d. 
£0.  IOb.  3(4. 
<£0. 14s.  9|d. 


2. 
3. 
4. 
5. 
6. 
7. 


t 

T 
s 
T 

J. 

4 
I 

T 

7 

1  S 


MENTALLY. 

5.  ^.  15s.  lid. 

6.  ^.Os.  l^d. 

7.  i^O.Os.  lOjd. 

8.  cfO.l Is.  6|d. 


CASE  VI. 


a 

9. 
10. 
11. 
13. 


€  4.» 
I 


I  s 


A"* 


3. 


3. 
3. 
4. 
5. 


I 

? 

TT 

r 
TTTX 

6 


CASE  VII. 


3- 
3. 
4. 
5. 


1 

IT 

I 


7 

TT 

» 
T 


.416666 
.636363 
.396396 

.33148148 
.90909090 
.10416666 


CASE  VIII. 


6. 

7. 
8. 
9. 


1 


TT 


6. 

7. 
8. 


ITT 


CASE  IX. 

4.  .3727372727 
.0975609756 
.6666666666 

5.  .95374390243903 
.38109756097560 
.56818181818181 


3. 


ADDITION  OF  DECIMAUS. 

CASE  I. 
*^«826  4.        981.3673 

1506.3335  5.     14670.7845 


ANSWERS. 


sig 


S.  4824.83 

3.  S7583.56 

4.  154.638 

5.  £7^.9208i 

%    310.3641*77489 
3.      95.38285 


CASE  II. 

6.  ^55.047916 

7.  cwt.  17.09027 

8.  oz.  29.8624 

CASE  IIL 

4.  47.625 

5.  42.049315165 


SUBTRACTION  OF  DECIMALS. 


3.  .4455 

4.  11.56465 

5.  36.875 


3.  29.37860185 

4.  21.530949( 

5.  .2952 

6.  44.0416 


CASE  I. 


6.  .002845 

7.  44.16875 
a        .875 


CASE  IL 

7.  43.527 

8.  46.648,  &c.  to  30  places 

9.  36.6572917 
10.    1.5089185714 


MULTIPLICATION  OF  DECIMALS. 


2.  2.466 

3.  .018864 

4.  43.5802151 

5.  15.278254 

6.  .00515625 


3.  2699.583 

4.  75833333 

5.  6.299635 


CASE  I. 

7. 
8. 


.413533 
115.5465  ^ 
9.    43.125 

10.  7550 

11.  75.5 

CASE  IL 

6.  659.875 

7.  6896.1230769 

8.  1.18781590 


3S0 


ANSWERS. 

CASE  IIL 

5. 

.36 

10. 

3063.45 

6. 

•ScFr 

11. 

.27340^ 

7. 

MUM 

13. 

90;^S4S36 

8. 

».«M* 

cont 

,,67570009&' 

9, 

313.8 

3. 
4. 

573.08 
13,881 
rSf.6105 

CA61!  JfV. 

5. 
6. 

7. 

4na^ 

.1813^ 
.00316391. 

DIVISION  OF  DECIMillS 

CASE'K 


3. 

4. 

144 

t.4;c 

10. 
11. 

68.96551734+ 
.001773+ 

5. 
6. 

14.4r 

14400 

13. 
13. 

.076d9St»8 
.18919+ 

7. 
8. 
9. 

14.4                                    14. 
,0144                                  15. 
.13333683+                  ^     16. 

.do«rDoCr 

98.75 
.009875. 

# 

CASE  11. 

2. 
3. 

MR 

37.36633 

6. 

7. 

•     • 

.27 
176 

4. 
5. 

4.343375 
1,58878+ 

8. 
9. 

1508.91 
34.30673+ 

2. 
3. 
4. 

853.3683 

1,54 

7.319r 

CASE  III. 

5. 
6. 

13.33371 
.085365. 

POSJfllON. 

2.  «fl44. 

3.  i!250. 

4.  A's  stock,  £7(f&;  taOt  B V, 

.£'545. 

5.  A'8  share,  31d-gamu8^  G% 

324  guineas;  and  D'b  600 
goineas.  — 


6.  <^6}for  the  harness;  <£13t 

for  the  horse;  and  £40  for 
the  chaise. 

7.  A's  share  19*  gtritt«B«*,  B* 

135  guineas^  adnie.''«  106 
guineas. 


ANSWERS.  ^i 


DOUBLE  POSITION. 

2.  84.  5.  27  g.  of  the  lit  flort»and  36 

3.  1st  home,  «£39;  Si  hone,  g.  of  the^iiort. 

£40i  6.  <£148a 

4.  23|  days.  7.  36. 


INVOLUTION. 

CASE  I. 
9.  799.  5.     1500625. 

S'.      M756.  6.      166975. 

4.    157464. 

TO  imrOLTE  A  FRACTION. 

t.    ^.  9.    «^. 

^    ff .  6.    «»^. 


EVOLUTION. 

2.  782.  8.      .035. 

3.  2345.  9.  2a2977834^. 
4. 67%  10.      .8660254+. 

5.  1106.0415154-.  11.    I.£752523-»^. 

6.  1.41421 35+.  12.  3f. 

7.  12.53(6745+. 

MISCELLANEOUS  EXERCISES. 

1.3969  yards.  7.  .£20+. 

2.  «f  32.  18a,  8.  6  hours. 

'3.  294.  9.  42.4265  yards. 

4.  36L5  feet  16.  SK563a!ft  m. 

5.  78^1b.  II.  141.4213  feet 

6.  iaia6r+. 


CUBE  ROOT. 

2.  72.  4.  99. 

3.  38.  5.  402. 
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6.  1.359921 +.  13.      JB3307069-f . 

7.  2.08+.  13.      .7211347+. 
3.  4.0615478 +.                       14.  4. 

9.  7.937+.  15.  3|. 

10.  .333.  16.  3.376894+. 

11.  83.947075+, 

MISCELLANEOUS  EXERCISES. 
1.  14  inches.  57.146  ft.  long  ^to  cany 

3.  6  and  18.  19.843  ft.  broad^half  as 

3.  36  and  316.  10.318  ft.  deep  )  much. 

4.  784  feet  11.  356  tons  — 

5.  731b.  13.  4333  d.  14  h.  27'  10". 

6.  6.6843  inches.  13.  30451  d.  31  h.  O'  36''. 

7.  1.44234  cubits.  14.   Ceres'     mean     distance, 

8.  37|{.  grains.  363,308,338  miles;  Sa. 

9.  35  inches.  turn's      mean     distance, 
10.  90.714  ft.  long  )to  carry            903,690,197  miles. 

31.498  ft.  broad  P  twice  as  15.  13.649568+ diameten,  or 
16.378  ft.  deep  3  much.  1 137963  miles. 


DUODECIMALS. 

3.  13  feet,  8',  4".  8.  43  yards,  7  feet,  36  inches 

3.  37  ifeet,  1',  6".  9.  75  yards,  8  feet,  51  inches 

4.  81  feet,  1',  6".  10.  851930  feet 

5.  134  feet,  8',  5".  11.  33  feet,  6',  0",  7"',  6 

6.  373  feet,  6',  6"'.  13.  1330560  yards. 

7.  94  yards,  5  feet. 


//// 


ARITHMETICAL  PROGRESSION. 

1.  31000.  6.  £6S^  and  53. 

3.  17335.  7.  300  strokes. 

3.  711|.  8.  36  years. 

4.  100  and  d.  3.  9.  J^S6  and  £S, 

5.  35755  and  101, 
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GEOMETRICAL  PROGRESSION. 

1.  11998.  6.  3. 

2.  8748  ounces.  7.  End  of  7  yeani 

3.  3^68  and  65535.  8.  3.fold. 

4.  1048575.  9.  901326599. 

5.  594388. 


PERMUTATION  AND  COMBINATION. 

9.  959.  6.  955. 

3.  16777911.  7.  479001600. 

4.  65780.  8.  97790. 

5.  70. 


COMMERCIAL  ARITHMETIC. 


COMPOUND  ADDITION. 

1.  «£69. 13s.  Id.  4.  ^688.  Oa.  lOd. 

9.  «£67.  Is.  5id.    ,  5.  .£657.  5s.  S^d. 

3.  £691.  I3s.  Id.  6.  «£633l.  19s.  S^d. 

TROY  WEIGHT. 
7.  6601b.  loz.8dwt.  19gr.       8.  6731b.  I>az.l9dwt.  11  gr. 

AVOIRDUPOIS  WEIGHT. 
9.  719  tons,  13  cwt  1  qr.  8     10.  735  tons,  11  cwt   3  qrs. 
lb.  10  oz.  5  dr.  19  lb.  19  oz.  7  dr. 

CLOTH  MEASURE. 
11 .  6180  yds.  3  qra.  0  nails.        19.  7370  yds.  9  qrs.  1  nail 

WINE  MEASURE. 
13.  730  tans,  1  bhd.  98  gal.    14.  668  tans,    3    hogsheads 
6  pints.  14  gaJlons. 
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DRY  MEASURE. 
15.  774t(r-  CMIidi,  ^poOui,    10.  MOqr.  «ti«dieli.  1  peck^ 
13  pifiU.  2  pints. 


COMPOUND  SUBTRACTION. 

1.  £99.  4b.  Oid.  6.  £226. 166. 7|4. 

3.  ^13.  9b.  i<kL  7.  ,£648.  4b.  9|1 

3.  <£489.  5b.  7iiL  8.  <£65. 166.  3^. 

4.  «f476. 179.  ilid.  9.  £48.  8b.  8^. 

5.  .;£74.  3».  «ld. 

TROY  WEIGHT. 

10.  34  lb.  10  oz.  18  dwt.  14  ^r.     13.  8  lb.  9  oz.  17  dwt.  13  gr. 

11.  241b.5oz.  17dwt.  15gr. 

AVOIRDUPOIS  WEIGHT. 

13.  103  lb.  15  oz.  13  drams.         15.  46  tons,  9  cwt.  3  qr.  35  lb. 

14.  174  e«^.9qt.  171b. 

CLOTH  MEASURE. 

16.  16  yds.  0  qr.  3  nails.  18.  4  yds.  1  qr.  3  nails. 

17.  15  yds.  3  qr.  3  n.  1^  inch. 

WINS  MSASVRE. 
19.  13  hhds.  59  gal.  5  pints.        31 .  50  tons,  3  bhds.  51  gal. 
30.  31tan«,»hJMb«M9»l. 

DRY  MEASURE. 
^.  8  qrs.  3  bnshels,  7  gal.  34.  531  qrs.  6  bashels,  Opecks, 

33.  101  qrs.  1  bushel,  7  gat.  14  pints. 

MISCELLANEOUS  EXERCISES. 

1.  £2.  3s.  lOd.  7.  wf334»,  9^.  0^. 

a  <^17.  194.  4d.  6.  £267.  U  O^d. 

3.  13s.  lOd.  9.  c£3353.  9b.  Ud. 

4.  33  cwt.  3  qr.  34  lb.  10.  «£157.  48. 

5.  91  cwt.  0  qr.  51b.  il.  i^M8ft.  13b.  1  Id. 

6.  9yafdB,3fr. 


—!•— i»*l»r 
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COMPOUND  MULTIPLICATION. 

CASE!  I 

1.  i77,  16s.  74d.  7.'  £34. 178.  lid. 

2.  £47.  2s.  lid.  8.  50 lb.  11  oz.  12  dwt.  22  gr. 

3.  c£19.  lOs.  2jd.  9.  letons,  17  cwt  Oqr.  121b. 
4,^^65.138.4^.  lUz, 

5.  ^41.  Is.  9id.  10.  87  yds.  3  qr.  1  naU. 

6.  £6.  38.  ll|d.  11.  454qr.  5 bus.  1  pk.  2 piaU 

CASE  II 
1 .  £B.  148.  8dt.  9.  665  ent  ^  qr.  8  tb. 

iS*  09.  14s.  4^.  10.  87  lb.  11  oz.  7  divt.  •  gr. 

3.  £96.  lis.  ed.  11.  22549  acres,  %  roods,  8 
^.  £|4l.  lis.  94.  poles,  224  ymrds. 

&.  £d6Md.  IQs.  12.  628  tuns,  3  hhds,  11  gal. 

6.  £328. 18s.  18.  983  qrs.  2  bushels,  I  peek* 

7.  ^628.  iOs.  8  pinto. 

B.  £\m.  17«.  14.  93  years,  288  d/3k.  19^. 

CASE  III. 

1.  £82.  6s.  8d.  6.  ^397.  3s.  94i 

2.  je24903-  17s.  4d.  7.  87  tons,  7  cwt. 

3.  £61.  4s.  0id.  8.  6456tons,  8cwt.  1  qr.  12h. 

4.  £B.  4s.  lOd.  9.  1055  lb.  8  oz.  9  dwi.  10gr« 

5.  £4454.  L^  3^.  10.  1420  aere^  2  r.  19|  polea 

CAHE  IV. 

1 .  £494.  58.  1 1  |d.  5.  39998 1. 19ewt  Oqr.  1 4ft. 

2.  <£52.  16s.  d}d.  6.  74  lb.  8  oz.  3  dwt.  7  gr. 

3.  «£]994.  8s.  7.  1285507  qr.  Obush.  1  pk. 

4.  <£626.  is.  lid.  8.  27  lb.  4oz.  2dwt.  ISgr. 

MISCELLANEOUS  EXERCISES. 

1.  £4f.  Is.  44.  12.  1  ton,  5cwt.  l4|r. 

2.  £40.  Os.  Od.  13.  9  tons,  0  cwt.  1  qr.  90  Ub. 
9.  Jf  1276. 1^.  Od.  14.  18  tons,  1  cwt.  2  qr.  27  ft. 
4.  «£337.  148.  8d.  15.  21  tons,  12ewt  1  qr.  21  ft. 
&  jg'ddO.  9s.  8d.  16.  c£0.  Os.  2^4?^. 

6.  i?887.  98.  lOd.  17.  £50.  Is. 

7.  jf  81 .  lOs.  Od.  18.  cf  387. 16s.  iO^d. 

8.  £60. 12s.  Od.  19.  He  runs  into  debt,  ^£"13. 

9.  <£253. 188.  9d.  16s.  a-year. 

10.  i^60.  8s.  4d.  20.  £97.  2s.  6d. 

11.  ^^626.  58.  lid.  21.  £333.  6s.  8d. 
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29.  950  y.  1  qr.  3  n.  26.  J^443773.  I2u.  O^d  — 

23.  21b.  2az.  19dwt.  14  gr.  reckoDing  they  ear  at365d. 

24.  12  tons,  4  cwt  0  qr.  19  lb.  5  h.  48'  48^'' 

25.  ^249950.  27.  132706800  yards. 


COMPOUND  DIVISION. 

CASE  I. 

1.  £56.  lis.  10 »  id.  13.  £i,  78.  i^^jd. 

2.  <£131.  178.  7;d.  14.  19cwt.  0  qr.  71b.  12  oz. 

3.  i:il7.138.  l|^  7-}.  dr. 

4.  £U.  38.  4d.  15.  1  lb.  lOoz.  8dwt  16|gr. 

5.  £0. 14s.  8i  Jd.  16.  68  q.  3  b.  1  p.  Sfip. 


6.  £U.  188.  OJ  T^.  17.  1  acre,  8  r.  3  p.  ll^yds. 

7.  j^l38.  58.  2d.  18.  13cwt.  2qr.  221b.  11  oz. 

8.  .jge.  168.  lit  714- dr. 

9.  £6.  8s.  91  T*»d.  19.  4  years,  12  days 

10.  £0.  89.  11  *d.  20.  32  m.  2r.  24  p.  4  y.  1  f. 

11.  ^Sl.  118.8J,VJ.  llj-in. 

12.  £12.  08.  4}  ;|d. 


CASE  11. 

1. 

379 

4. 

53AVrV 

2, 

42 

5. 

n-A?TV 

3. 

604i4 

6. 

72^*Ut 

MISCELLANEOUS  EXERCISES. 

1.  £26. 128. 8}d.  (  A  416;  g^. 

2.  j^.  Oa.  9t  Vrd.  13.  ^  B  260;  gs. 

3.  £0.  OS.  4i  |d.  (  C  322;  gs. 

4.  ^0.  Os.  31  i^.  14.    £l .  4s.  per  boll. 

5.  £50.  Is.      "  15.  £63. 10s.  6d. 

6.  ^38.  Os.  lOd.  16.  £S.  7s.  6d. 

7.  £0.  2s.  10|  fd.  r<£734.  lis.  8d.  captain 

8.  20|^  yards  17.  ^£214.58.0^.  eachofficer 

9.  581t  miles,  nearly.  C<£124.198.7f^eachiiuui 

10.  £0. 10s.  6d.  per  gallon.  18.  1536  lbs. 

11.  j^a  13s.  loss.  r  11  cwt.  I  qr.  19  lb.  value 
{,£11.  58.  each  boy.  |q  1      £47.  198.  3d. 

12.  ]£22. 10s.  each  woman.  *^  1 13  cwt.  0  qr.  25 lb.  vabe 
C^33.  I5s.  each  man.  l      £55.  lOs.  9d. 

20.  4  gallons. 


ANSWERS, 
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I. 
2. 
8. 
4. 
5. 
6, 
7. 

a 

9. 
10. 


1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 


1. 

2. 
S. 
4. 
5. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 


396461 

33417 

14364 

1159 

2546 

4619 

36545 

104220 

55907 

1931 


REDUCTION. 

CASE  I. 

farthiDgs. 


halfpence. 

pence. 

twopences. 

threepences. 

foorpences. 

sixpences. 

pence. 

grains. 

pennyweights. 


11.  236760  grains. 

12.  19152  pounds. 

13.  1751  pounds. 

14.  758  nails. 

15.  459972  inches. 

16.  10080  pints. 

17.  368puiU. 

18.  7220sheeU. 

19.  315509280  seconds. 

20.  31556880  seconds. 


CASE  II. 

c£106.  16b.  4|d.  10. 

^1234. 10s.  11. 

.£2101.  10s.  ,  12. 

<£1358.  2s.  6d.  13. 

^4166. 13s.  4d.  14. 

91b.  8oz.  15dvt.  lOgr.  15. 

187  lb.  6  oz.  16. 

97  lb.  8  02.  17. 
82601b. 


98  cwt.  1  qr.  21  lb. 
331  y.  0  q.  2  n. 
1870ells,  Iqr.  In. 
5010  yards. 
7  acres,  2  r.  9  p.  17|  y. 
3205  ^orfs. 
44806  qrs.  11202g. 
140160  hours,  5840  d. 


35480  gs. 
<£793.  168. 
5964  moidores. 
£\06S8. 
21399  crowns. 


CASE  III. 

6.  57601bB.  Troy. 

7.  3456  English  ells. 

8.  122731  guineas. 

9.  <£60075. 


MISCELLANEOUS  EXERCISES. 


c£lO.  18s.  8d.  14. 

.i?167.  8s.  74d.  15. 

^0.  Os.  lO^Vr  16. 

<£24.  2s.  2ld.  17. 

6m.7f.8ly.  Ifoot  18. 

56  weeks.  19. 

2295  sonls.  20. 

364661  VtVo  21. 

195071^  mUes.  22. 
14ton8, 2cwt.  0  qr.  61b.      23. 

6d.  14h.  8^min.  24. 

5  dwt.  9^  gr.  25. 

4dwt.22{|gT.  


3  dwt.  205f  gr. 

3  dwt  134^gr. 

4s.  3Jd.  ^ 

244 

215 

4741 

i:425.  12b.  lOd. 

434i 

380  y.  96  d.  )|  b. 

123i4. 
5g.  4p. 

14664 

Ss 


JM  AVfnnMs. 


SIMPLE  PROPORTION. 

1.  Jh4M.€i.  16.  ^ikl6«.6|d.i 

2.  ^l.a».M.^  17.  ^J87.  l«a 

3.  «^I09.  l«.ed.  18.  ^35.€to.^]U 

4.  <eiik  l%li.  6cL  19.  f  «wt.  1  or*  ei  lb.  10  oz. 

6.  £tll.§s.S^.i  90.  UH 

7.  9Sy«ri*.  91.  weO.  lAk  744.  fi 

8.  97y«rd»>tqr.  22.  SSSjmffda 

9.  je0.10i.imi^  23.  <£136. 2^.  9|4.  j 

10.  jgWL  14s.  llid.^  24.  ^19.  ^^-i 

11.  ^.  l8.6d.  25.  103^  yards. 

12.  £0.  38.  l|d.  i  26.  hhds.  57.  9  gal.    i^57. 

13.  4^100.  2a.HM.f 

14.  c£?W.  27.  ^17.7aflW.f 

15.  i*4. 10a.  Sid.  i 


COMPOUND  PROPORTION. 

X  «fl.48.  6.  4|d. 

2.  «£6.  l8.0id.  7.  £1403.36.7id.V 

3.  ^500.  «.  jp2. 10a.  5d,  ,Vt 

4.  8a.  It^U  9.  <£250. 

5.  ia.lid.H  10.  ISwaBks. 


PRACTICE. 

CASE  I. 

£     k.    d.  £     a.    d. 

1.  2336  19    0  12.  105    6    (6 

2.  2611    6    8  13.  87    1    0 

3.  1141    5    0  14.  63  13    8 

4.  1033  16    O  15.  3278    8  10^  t 

5.  597  to    e  16.  1263  12    1 

6.  956    0    0  17.  284  13    Of* 

7.  705  16    0  18.  1290  10  II j  1 

8.  86    5    0  If.  03  12    6^^ 

9.  182  17    «  20.  59  19   «i ' 

10.  79  1«    0  21.  39  12    8jt 

11.  121  16    6 


AMSIf^P.  ^9 


CASE  II. 

-^  *.  d. 

£     n.    i. 

1. 

1974  8  0 

12. 

1873  11  0 

s. 

1800  1  0 

13. 

1257  6  0 

3. 

2^  4  0 

14. 

4611  15  0 

4. 

2317  18  0 

.15. 

65  8  0 

5. 

3590  5  0 

16. 

1152  16  0 

6. 

5013  6  0 

18. 

2920  10  0 

7. 

14158  U  0 

3386  8  0 

8. 

4512  m    0 

19. 

2812  16  0 

9, 

8797  10  0 

20. 

32^1  )2  0 

10. 

13)2  13  0 

21. 

2025  12  0 

11. 

2390  10  0 

22. 
CASE  III. 

10899  9  0 

40  7  8 

£    •.    A. 

1. 

7. 

lU    ^  0 

2. 

99  11  0 

8. 

67  3  3 

9. 

149  1  0 

9. 

3r4Q  9  7 

4. 

1«5  4  7 

10. 

154  10  0 

S. 

/98  1$  0 

11. 

78  1&  5 

6. 

217  7  7 

12. 

2|d6  16  7 

NOTE  TO  CASE  III. 

£     B.     d. 

£    9,    d. 

1. 

5973  0  0 

6. 

7453  12  0 

2. 

3497  12  0 

7. 

4391  6  8 

«. 

di449  5  0 

8. 

58^  7    6 
34^  8  7i 

4. 

4498  18  0 

9. 

5. 

an^2e  11  3 

10. 
CASE  IV. 

3195  19  8} 

^  •.  d. 

£     :    d. 

1.   4$  13  6 

6.   4  3  8} 

2.  168  5  3 

7.  108  16  8i 

3.   14  6  10^ 

8.   60  13  6 

4.    9  9  7i 

9.  298  18  4i^ 

5.   91  3  9 

CASE  V. 

10.  131  1  3 

£    B.    d. 

£    s.  d. 

1. 

120  7  8 

6. 

1546  13  9 

9. 

453  7  11 

7. 

1241  17  U 

3. 

7U  11  3 

8. 

2348  1  91 

4. 

797  6  lOJ 

9. 

1340  14  8 

5. 

1327  16  3 

10. 

1852  1  li 

S60  ANSWERS. 

«£    8.    d.  c£     B.     d. 

11.  45(»  19    6  16.  9060    0    0 

12.  3677    2    0  17.  5060    6    8 

13.  27S4    3    4  18.  6091  17    6 

14.  2199    7     6  19.  18784  10    6| 

15.  6917  16    1 

CASE  VI. 

«£^    6.     d.  £    8.     d. 

1.  1^    6    H  6.  101  13    4 

2.  76  15    It  I  7.  73    0    5ij 

3.  76  11    2i|  8.  58    6    If 

4.  86    8    4|^  9.      95  10    2if 

5.  209    1    8|  10.      79    6    6 

NOTE  TO  CASE  VI. 

j£  8.'     d.  «£  s.     d. 

1.  1   15    0  7.  31     8    4ii 

2.  ■    2    4  111  8.  24    8    7 
S.      i     I  IOtV  ^'  43  14    6 

4.  1     7    9i  10.  38  17    3i 

5.  3    8  nil  11.  20    2    5it 

6.  4    7     H  12.  53  11     2i 

CASE  VII. 

«f^    s.    d.  '        «L     d.    d.    ^ 

1.  4    0    5)  10.  628  15    0} 

2.  12  16    8  11.  172S  15    8i+ 
8.        17    3    9  12.  22a    2    9f 

4.  37  13  lOy*,V  13.  103  17    8iVT 

5.  1167     13  14.  89  11     5H 

6.  966    8    5ItV  15.  476    6    9i  ij 

7.  9521    6    Ojt  16.  15147    8     li+ 

8.  239  15    4{  17.  450637  13  1U+ 

9.  39    S    8ji  18.    4401599  12    2*4- 


DEDUCTION  FROM  WEIGHTS. 

CASE  I. 

1 .  38  <Jwt.  3  qr.  Of  lb.  +  5.    ^§77.  Us,  2id.  ^V.- 

2.  20  cwt.  0  qr.  3  lb.  6.    ^325.  78.  1  fid.  4. 

3.  2  cwt.  2  qr.  27|i  lb.  7.     49  cwt.  0  qr.  5|  lb. 

4.  7civt.0qr.  0;flb.  8.      iei82. 6s.  6d. 
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CASE  II. 

1.  41  cwt  2  qr.  17  lb.                  7.  7121b. 

2.  171  cvt.  1  qr.  20  lb.  +            8.  58  cwt.  1  qr.  26 lb. 

3.  ^360.12^.8^4.^^                9.  <£  196.  58.  2d. 

4.  lldcirt.Oqr.  131b.              10.  <i^l.52.  4b. 

5.  J^186. 14s.  9}(1.               .    11.  ^222.1l8.3d. 

6.  «£198.  5s.  9d. 


COMMISSION  AND  BROKERAGE. 


<£     8.     d. 

£    8.    A. 

1. 

16    9    0 

16. 

20  16    0 

2. 

13    7     8ti 

17. 

189    2    0 

3. 

49  13    8 

18. 

9    9^ 

4. 

9  16    8^ 

19. 

3  11     9). 

5. 

14    2  10| 

20. 

5    9    6i 

6. 

277    0  lOf 

21. 

0  14    8 

7. 

23  19  IH 

22. 

15  18    6J 

8. 

59  18    1| 

23. 

3    9    4i 

9. 

1     8    9 

24. 

29    4    0| 

10. 

2    8    3i 

25. 

93  16    7 

11. 

2  14    9i^ 

26.  1 

1733    0    8^ 

12. 

4  18    8 

27. 

367    »    Oi 

IS. 

1     9    3| 

28. 

528    0    3 

14. 

0    5    3 

29. 

584  16    3^ 

15. 

1  16    5 

SIMP 

t 

LE  INTEREST. 

CASE  I. 

£     B.     d. 

£    i.    i. 

1. 

126  )0    0 

6. 

1«6    8    0 

2. 

124    6    6 

7. 

31  14  114 

3. 

197    6    3 

8. 

150    4  1U| 

4. 

332  15    3 

9. 

36  17    6 

5. 

159    5    0 

10. 
CASE  II. 

146  12    6 

£   8.    d. 

£      8.      d. 

1. 

9    8    9 

6. 

9  18    Oi 

2. 

10    0 

7. 

9    8    3 

3. 

10    0 

8. 

32    3    2^ 

4. 

4    1     2i 

9. 

235    9    34^ 

5. 

39    6    54. 

10. 

1030  15    5^ 

562 
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CASE  III. 

£    s. 

d. 

£    f' 

d. 

1. 

3  19 

9 

4. 

1  11 

ot 

2, 

31     3 

li 

5. 

106    0 

3 

S. 

8    1 

5i 

6. 

8  17 

9i 

CA8E  IV. 

1 .  ,£4.  3s.  6d.  due  to  Coulte      4.  £38.  5«.  4^.  btlanee  dae 

and  Co.  to  Jay  and  Yandcrpot. 

2.  £2. 158.  9id.  balance  due      5.  ^^195. 7».  6d.  balanet  due 

to  D.  C.  to  John  Jay. 

3.  «£0. 148.  7d.  interest  due 

to  Street 

CASE  V. 
^    s.     d.  £    a.      d- 

1.    363    5  11  3.     1880  10    7 

8.    433    7    5i  4.      150  15    6^ 


DISCOUNT. 

CASE  I. 
1.  £16.  I3s.  4d.  4.  £1.  Is.  SJd. 

3.  £99.  Ob.  5;d.+  5.  9^4-  y««» 

3.  «f66. 13s.  4d.  6.  4  per  cent. 

CASE  II. 

<£     8.  d.  £      8.  d. 

].    347    4  6|  7.  394  19  6 

3.    347    3  4  8.     13  14  5   discount 

3.  4  16  91  151  ^  ^   "^*  proceeds 

4.  196    4  4;^  9.  143    3  5i  balance  due  to 

5.  45    0  6f  house  in  Hamburgh. 

6.  IM    6  8| 


EQUATION  OF  PAYMENTS. 


1.      8   months  4.    8^  months 

3.      7|  months  5.    74tV  <iay< 

3.    10}  months  6.    33rd  May. 


ANSWERS.  56S 


PROFIT  AND  LOSS. 

CASE  I. 

«f    t.     d.  £    s.  d. 

1.     16  18    4  3.  90    6  6^ 

S.     la    0    0  4.  90  10  3    nearlj. 

CASE  11. 

1.  4s.  4.     8s.  Hd.VW 

2.  90s,  5.      £1. 2s.  3}d.A 

8.  £56. 14s.  6.     ^3.  )6s.  5id.  ^4. 

CASE  III. 

1.     4s.  SJd.W  3.    96 J  yards 

9.  ^14  19s.  prime  cost  p.  yd. 

CASE  IV. 

^  s.    d.  £   8.  d. 

1.     14  13    9   percent  3.    4  10  0  gain  per  cent 

9.      3     1  10}  loss  per  cent       4.     9  10  0  Toss  per  cent 

CASE  V. 
^   8.    d*  t£    8.     d. 

L    3  15    0  4.    0  19    8| 

9.    0  18    9  5.    0    9  lOii^Vo 

3.    0    4    0  6.    0  18  IOt^V 


BARTER. 

1.  17  lb.  of  tea  5.  D  has  the  better  bargain  by 

9.  9133}  yards  Irish  linen  £1.  ISs.  4(1.,  and  A  re- 

3.  9k.  6id,  ceives  140  spindles 

4.  848.  and  9]  cwt.  6.  88s.  per  cwt. 


PARTNERSHIP. 

1.  A  paid...  c£553  16  11^  3.  A's  share  £726.  16s.  8d.& 

B 369    4    7tV  the  two  others  are  each, 

C 976  18    5^  <£490.  78.  lid. 

9.  A's  share  i*4023  11     4  4.  A, ^105    4  10 

B's 3590  19    5  B,  199  15    7^^ 

C's 901115    8  C, 59  19    5 

D's 1005  17     8  D, 85     1     7i^- 


5U 
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5.  A  tec.     <£82  19  1 A 

B 176  19  4A 

C 198  11  2A 

D 276  10  S^ 

6.  A 81     5  0 

B  46  17  6 

C  23  10  0 

D  17  10  0 

E  30  12  6 

Proptietorg^  51     5  0 

7.  A'fi  share    ^^638  9    Sf 

B's 888  9    5f 

C'b 1353  9    5f 

8.  A's  share  of  the  profits  is, 

i:i28    0    7^,  and  B's, 
87    7     If. 

9.  A  ...  £3244  15  6ft 

B  2163    3  8Vt 

C  1271  U  ItV 

10.  A  geU  £95    1  8j|^ 
B 71     6  S|if 


C ^57     1     01^ 

D 47  10  lOHj 

E 40  15    O^f 

11.  A  281  a.  1  r.  35p.+ 
B  187     2     23+ 
C  159     2     12+ 
D  110     2     10^ 

12.  A  ..•  <£74  7  7jAV 
B  •..  105  15  8tV«V 
C  ...     380  11     7^^ 

13.  A  ...  ^20  18    7iVT 
B  ...       10  19    944 
C  ...       13     1     7i/y 

14.  lOsu  6d.  in  the  ponno. 

15.  78.  6d.  in  the  pound. 

16.  £2060. 

17.  The  creditors  will  gain  7d. 

per  pounds  by  accepting 
20s.,  irithoat  interest, 
at  5  years  hence. 


ALLIGATION. 


1.  17s.  9|d.^ 

2.  5s.  4id.^ 


1.  20  lb.  at  88. 

8  lb.  at  78. 6d. 
8  lb.  at  7s. 
2  lb.  at  66.  8d. 
8  lb.  at  6s. 

2.  3  gal.  at  88.  6d.' 
1  gal.  at  98. 


1.     1401b.  at  lOd. 
28  lb.  at  9d. 
28  lb.  at  8d. 
281b.  at  7d. 


CASE  I. 


3.    778.  3d./T  per  02. 

4.    648.  ii.;d.^v 


CASE  n. 


1  gal.  at  9s.  6d. 
3  gal.  at  lOs. 

3.  2  oz. 

4.  21b.at7d. 

2  lb.  at  8d. 
31b.  at  1  Id. 


CASE  III. 

2.  5O0Z.  16dwt.  18^gr. 

3.  844  gallons  of  water^  and 

8  gallons  of  each. 


1. 

2. 
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M 

934  oz.  of  gold 
56^  oz.  of  silyer 
8  oz.  of  19 
8  oz.  of  21 

CASE  IV. 

3 

32  m.  of  S3. 
1.    46^^  gal.  of  brand] 
174^^.  of  water. 

STOCKS. 

1. 

2. 
3. 

£    a.    i. 
,    4^  18    9 
,    390    6    3 
,    570  12    9 

CASE  I. 

£    a. 

4.  375  18 

5.  35    6 

6.  360    6 

d. 

li 

8i 

8 

CASE  II. 

^      8.    d.  j£      8.    d. 

1.  1131    6    3  ,  4.     1598    0    2i 

2.  824    9    3  5.    6794    7    7 

3.  7269    5  lOi 

CASE  III. 

jg      8.    d.  £  8.    d« 

1.        4    8    8|  5.     4i  0    0 


5    4    8^  5  per  cent 
3.        5  16    8  4  18    6^  3  percent  eons. 

4  19    3.  3  per  cent  red. 


2.  4    0    0  6. 

3.  5  16    8  _  __     ,,  ,^..™._._ 

4.  131     5    0  4  19    3,  3  per  cent  red. 


CASE  IV. 

«£      s.    d.  £     8.  d. 

1.    8466  13    4  3.     10645  16  8 

9.    4091  13    4  4.      3307  10  0 

CASE  V. 

1.  ^1.7s.9id.  3.     ^0. 9s.  lld.diff. 

2.  i:il.9s.5Jd. 


TERMINABLE  ANNUITIES. 

CASE  I. 

1.  je2327. 18s.  Ifd.  3.    ^£2740.  ISs.  5jd. 

2.  jg3741.  Il8.4id. 


5#6  ANSWERS. 

CASE  II. 
I.    i^96.4a.lld.  '  9.    £9t.6t.4i. 


EXCHEQUER  BILLS. 

CASE  L 

1.  £l6.4t.4d.                    '  S.    ig5.l6s.3d. 

2.  j^5. 10s. 

CASE  li. 

£     u.     d.  £     s.     d. 

1.    4070  IS    4  4.    doss  10    0 

3.  S039  16    6  5.      408  11     9 
3.      665    8    4  6.      810    0    9 


OMNIUM  AND  SCRIP. 

CASE  I. 

1.  £K».Un.  S.  £9779. 

2.  £178. 15s.  4.  £409. 10s. 

CASE  II. 

1.    £21.16s.4d.  3.  £9.Ss.5id. 

S.    £9.3s.74d.  4.  £6. 188.0id. 


MARINE  INSURANCE. 

CASE  I. 
1.    jfSe.  13s.6d.  8.    ^0.18s.9d. 

3.    /43.3s.6d.  4^    i^960. 178. 6d. 

CASE  II 
1.    ^16.  8s.  7d.  3.  £U.  14s.  Md. 

3.     «£70.  Os.  lid. 

CASE  III. 

1.    £87. 6s.  %    ,£57.  Ss. 

CASE  IV. 
1.     je85.108.  '    2.    <£15. 188.9d. 


ANSWERS. 
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1. 


2. 


3. 


CASE  V. 

S6  19  Si  whole  retuni  for  short  inlerett, 

1  IS  0    return  per  cent, 

131     2  2}  netcofttofinflarance. 

7  10  0    return  for  short  interett^ 

0  12  0    return  per  cent, 

34  16  3    net  coetofinsunuioe. 

21     0  0     return  for  short  interest, 

0    9  6|J  return  per  cent, 

151    4  4    netaaBOuntofinsuranee. 


CASE  VI. 

«f  s.  d. 

1 .  65  0  0  amount  for  short  interest, 
135  0  0  amount  for  convoy  and  arrival, 

5  0  0  return  per  cent, 

124  0  0  netcostoftheinsuiattce. 

2.  41  5  0  amount  of  return  for  short  interest, 
90  0  0  retiurn  for  convoy  and  arrival, 

133  5  0  net  oost  of  the  insurance. 


CASE  Vll. 


1.  -£  640 

2.  <£1124 

3.  £\%^% 


1.    i^l769 


4.  je33M 

5.  <£2317 


CASE  VIII. 


2.    ^1299 


CASE  IX. 

1 .    ^4.  5s.  6d.  amount  of  retuiB  for  short  hitercst. 


CASE  X. 

£    s.  d. 

1.  78    0  0  whole  return  of  premium, 
91    9  91  net  cost  of  the  insurance, 

2    5  7}  return  per  cent 

2.  2    0  8i  return  for  short  interest, 

21  10  9l  return  for  convoy  and  arrival, 

35    S  8  net  cost  of  the  insurance, 

2  16  6  return  per  cent. 
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CASE  XI. 
£     8.     d. 

1.  1315  13     5  whole  amount  to  be  recovered  from  the 

WMlerwnlerB. 

2.  664  19  11  irk»lemunfor  which  the  undoirr'tter* 

areiiahle. 

CASE  XIL 

^       8.  d. 

1.      549  IB  0  whole  east  of  the  kisaranee, 

3535    0  0  aet  proceeds  of  the  loss, 

341j6v14  0  anosiit  receired  credit  for, 

57    4  0  return  for  short  interest, 

124  16  0  return  for  convoy  and  arrival, 

3    0  8  rcftarn  fer  cent. 


■«• 


AVERAGES. 

jE  8.   d. 

1*.  The  shifiMistcoirtnbiite  ...;..    59  5    3} 

Freight   ^ 8  5  Hi 

A,  35  11     U 

B, 47  8    1| 

C,   9  9    7f 

3.    ^4  .per  cat  general  average  loss. 

Owners  of  the  ship  must  pay...  ^140  0    0 

Proprietors  of  the  Goods    100  0    0 

Unaerwriters  360  0    0 

3.    They  recovered  in  alt «£343  9     4| 

and  ^£"14.  63.  3id.  per  cent. 


FOREIGN  EXCHANGES. 

AMSTERDAM. 

1.  6842  f.  13  St.  13  pen.  cur.       6.  ^408.  10s.  4d. 
3.  4351  f.  3  St.  14^  banco         7.  17575 1 1  st  5  pea. 

3.  7333  f.  3  St  10 pen.  cor.         8.  £%.  Os.  lid.  per  cwt 

4.  £962,  9^  8075  f.  1  St  8  pen.  cuirent 

5.  6099  f.  13  ,t  10.  15734  f.  6  st  5  pen.  cur. 


*  lo  this  exerciie  the  wmlnti  of  ihe  ship  ought  to  h«re  been  sUted  at 
^1000,  and  the  freight  at  £140. 
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ROTTERDAM. 
1 .  5750  florins  4.  £605.  Ss.  I  Id. 

%  5915  flor.  0  St.  4  pen.  5.  i^39.  Os.  Id. 

3.  i715.  lis.  lid. 

HAMBURGH. 
1.  £S72.  Is.  lOld.  sterling         6.  £17. 15a.  4d.  difference  in 
9.  ^676. 12s.  7d.  fevour  of  Hambro',    or 

3.  3307  m.  lis  1  p.  Iwmco  17s.  9d.  per  cent 

4.  2742  flor.  12  stiv.  12  pen.      7.  5379  m.  10  s.  9  phen. 

current  8.  ^^343. 10s.  5d. 

5.  c£537.  lOs.  gained  by  the      9.  <£692.  la.  7d. 

transaction  10.  ^351 .  48.  lOd. 

11.  Firstdraft M.7179    0    9 

Second  ditto    ^^^     ^    ^ 

Commis.  on  both  sums^...  £5    6    6 

Brokerage  on  ditto 16    7 

Letters   0  11     8       ^  *        ^ 

7    4    9 


Honse  in  London  has  to  pay  <£536  If     4 

First  dftft    •.... 535  10    0 

House  in  Loudon  pays  for  4  mo.  acccom.  £1     14 

S 


Ditto  in  a  year, <£3    4    0^ 

Rate  per  cent  per  annum,  £^'  1^»  ^» 

FRANCE. 

1 .  5226  francs,  68  cents.  5.  2157  francs,  57  cente. 

2.  £Bl.  38.5U  sterling  6.  8803 m.  14 s.  4 p.  banco 

3.  ^305.  98.  8d.  sterling  7.  jei37.  Ha.  8id.  sterhng. 

4.  1080  florins  banco 

SPAIN. 

1 .  3617  pias.  3  reals,  1  mar.        5.  9509  f.  3  st  64  ph.  bana* 

2.  <£846.  198.  lOd.  sterling        6.  348  f.  12  st.  6pen.  cur. 

3.  <£19.  6s.  sterling  7.  3281 4  reals,  12  mar.  ve I. 

4.  473  m.  9s.  11  phen.  banco      8.  c£128. 10s.  7d.  gain. 

LISBON  AND  OPORTO. 

1 .  ^362. 148.  sterling  4.  4920  mUrees,  446  rees ;  or 

2.  ^850. 10s.  sterling  £1148.  2s.  Id. 

3.  1558  924  ttiilrees  5.  11628  f,  l^st JO  p.  c«r. 

6.  He  gains  £180  sterling. 


1.  £U5.  Ipf.  ^d,  ftfiliog        4.  11431  ilomabfiiK* 

2.  £\S0.  Ws.  SH.  tMing  5.  S^lOp.  U- 8f  VUfJSpiin 

3.  1564  piastres,  8  soldi  G.  58.  7^  QM^J*  p«r  M^- 

GBNQA. 
1.  11^  lirf,  ISiipl^  5.  £980u  )3b.  9^  ifteiUn? 

3.  ^94^.  4ft.  Ti4.  «UsrUDg  6.  1383  lire,  3  sol«.  U  i  ^l^"* 

3.  3389  lire  ^ori  d^  h^co. 

4.  1910p^sz|»a6  9a)4i,8d^. 

VENICE. 
1.  18391  friipci.  63  oeaU    '       5.  13137  li^  Q  spl<)ii,  3  dea. 

8.  ^191. 0^.  Qd.  sterling  picoqli 

9.  9379    fnkiicB^    30   ceoto,      6.  38901  lir^,  I  ^di,  li  den. 

Frenck  i||oii^  piPCoK 

4.  7587  lire,  13  fpMlr  6  clen. 
Yenetiui  mom^y 

NAPLES. 
h  495/^.  138.  4d.  sterling  3.  4644  daott^,  88  grains 

9.  4949.  is.  8ia.  sterUng         4.  9373(1 14^.6p.ofHoUaiid 

MALTA. 
|.  ^"35. 18s.  ll|d.  sterling    '    3.  £60.  98.  8}d.  steiling. 

3.  5410a€adi,6tari,6gTai]i8 

PALERMO. 
1.  73Qomi|s^.Otari4lOgr8.       3.  1576ouQces«30t||ri 
3.  .£348.  4s.  1^.  steriing  4.  4764piaB.3r30m.of  plate 

VIENNA. 
1,  ^91. 68. 11^4.  sterling        4.  3^36  rixdol.  of  acoonnt,  43 
3.  4^338.  IQs.  4d.  s^rlisg  creoL  3pfeiiii)gf. 

3.  6963  g.  33  crent.  3{^  pfe. 

TURKEY 

h  4^106. 3«,  8id.  ^teriiog         3.  9574piai4r«s,;»^p^ra8. 

RUSSIA. 
1.  <£433. 19?.  Ud. st^ng        ^.  7  tons,  9  cvt.  1  cur.  4ib.  tn- 
3.  6053  rubles,  39  copecks  lae  i^3t4.  8s.  7id. 

3.  «£1. 4s.  5id.  piarpeod 

SWEDEN. 
1.  £2099.  39.  4d.  Hterik^  3.  315  rixd.  36akiL  7  ^ingi 

3.  H79riwif^,  iisldUiagH.        4.  1544  marcs  Unco. 


/ 
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COPENHAGEN. 

1.  3834rifta.  3«kSl.  Ikmng      3.  6406 rixd.  UdkU-VteingP 

2.  jgaW.  6b.  6d.  steriing  4.  8616  rixd.  4  skil.  7  fenings. 

DANTZIC.  KOMIQ8B£RQ>  AND  MBHEU 
1.  <£275. 16g.  4d.  sterling  8.  £^.  13«.  9;^.  per  cwt. 

9.  4964  gnldena,  «1  gnwditli     4.  i^.  9b.  Si*  nearly,  per  fr. 

SCOTLAND. 
1.  £&.  ItH.  «jd.  9.  £9m.  \U.  6M. 

AMERICAN  STOCKS^ 
1.  £325. 198. 444.  S.  8127  doUmn,  81  ^enUk 


EXCHANGE  WITH  THE  UNITED  STATES. 

1.  £9M.  13b.  Id.  5.  i*1186. 17i.  6d. 

2.  £987. 138. 0|d.  6.  68e6flor.  6  «tiT.  lOJ  p€B. 

3.  2366  dollars  7.  757  dollars,  SOoento 

4.  £1703.  9b.  84d.  8.  1009  doUavs,  13«Mla. 

WGST  INDIES. 
I.  £1882.  16s.  Sd.  Jamaica    3.  £42i..l4s.M.  sterlkif 

currency  4.  <£1627. 19s.  4id.  steri% 

f .  £5408.  Us.  6id.  sterling      ^.  2316  doHars,  60  cento. 


SIMPLE  ARBITRATION, 

1.  51  Ad.  nearly-  ^*  378.  7^  gr. 

2.  878.3Agr*  6.  42Ad. 

3.  22 f.  Scents^  nearly.  7.  41f.  36Gaits. 

4.  348.  2  gr. 


COMPOUND  ARBITRATION. 

1.  39^.  per  doHar.  The  di-  4.  lcomlnn.41id.neai1 
reel  exchange  is  therefore  2  ditto    38}d. 
more  advantageoos.  ^  ditto    M^d. 

2.  7(M.  per  milree.  The  cir-  4  ditto     38id. 

emar  operation istherefore  5  ditto     SS^fd. 

Aitee  adicapti^eDns.  6  ditto    42^^- 

3.  «£4.  9s.  4d.  gain,  by  the 
circplar  operation. 
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WHEN  CHARGES  ARE  JNCLUDCO. 

1.    84]d.  per  dollar.  3.    <£454.  I8t.  344I. 

STANDARDING  GOLD. 
1.    SO  MS.  1  dwt.  12  gr.  3.    107  gainaM. 

STANDARDING  SILVER. 
I.    961  oz.  IS^ dwt.  2.    24doz.  IHdwt. 

TO  FIND  THE  VALUE  OF  GOLD  AND  SILVER,  &C. 

1.    £^.  38.  l^.  4.    63;d. 

3.    34  livres,  djs.  5.    59.^ fd. 

8.    5t.  I44d.  6.    aS^s^d. 


SIMPLE  INTEREST. 

1.  «£394.7s.a  5.  <£432.58. 

3.  4  yean.  6.  4  yean. 

3.  5  per  cent  7.  dj-  per  cent 

4.  i:i74. 10s.  4d. 


COMPOUND  INTEREST. 

1.    <£1480.  4a.  9|d.  4.     14  years,  75  days. 

3.    «£379. 19s.  3>T<i-  ^-     £^3905«,&c. 

3.    4  per  ceat  6.    ^13303. 15s.  3d. 


ANNUITIES  IN  ARREARS. 

1.    ^157. 16s.  5d.  4.  4i^  per  cent. 

3.    <£46.  6s.  lOid.  5.  .£98.  14s.  3^. 

3.    34  yean.  6.  fci^ 848.  Ss.  3d. 


^  The  answer  to  thit  cxerciie  cooKists  of  19  placet  of  figures,  of 
wbicb  the  above  are  iheffti  scveii  places. 

t  Tbit  exercise  sbould  bavc  beco  placed  amoDg  tbose  of  RtrciMOB- 
ary  Annaitiei. 
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PRESENT  WORTH  OP  ANNUITIES. 

1.  £eO.0B.^^.  5.     38  years. 

2.  .£1359.  Os.  Ti-d.  6.    ^5000. 

3.  £SeS.6B.S{d.  7.    <£64.  7b.  ll^d. 

4.  «£:20. 

REVERSIONARY  ANNUITIES. 

1.  Same  as  Ex.  6.  Page  464.    4.    4  vears  heoce. 

2.  £60,  5.    £41.98. 11  td. 

3.  12  yearo. 

MISCELLANEOUS  EXERCISES. 
1*  <£37.  68.  4.  .£33.  Is.  llfd.  add.  reiit. 

2.  Lease  hotter  by  <£1308.  Ts.  c£83.  Is.  lid.  whole  rent. 

94d.  5.  A8  years,  99  dnys* 

3.  £BH.  158.  Ofd.  6.  <£338,6dr>,494  ddbt. 

,£16,931,774  fend. 


ANNUITIES  ON  LIVES. 

PROBLEM  I. 

1.  ^  »44  Prohahility.  3.  VVtt  ^rob. 

2.  i^    Prob.*    |J4i  Prob. 

shall  die. 

PROBLEM  II. 
1.  f{4^  X  iHl  =.3334  Prob.      3.  f|4x  |^ff =.9366  Prob. 
^-  *I14X^4H=.761  Prob. 

PROBLEM  III. 
I.    35.09 Exp.  3.    33.2  Exp. 

3.    39.15  Exp. 

PROBLEM  IVt* 
1.     3.331  3.      5.783 

3.     8.789  4.     14.034 


*  This  IB  sapposed  to  be  a  mftle  life, 
t  AUboogh  the  words  male  and  female  occar  io  the  three  first  Ex- 
^rciaea,  they  are  to  be  disregarded,  as  Table  VIII.  from  which  the 
answcrt  «r«  taken,  only  contains  liyes  io  general. 

Tt 


57A  ANSWERS. 

PROBLEM  V. 

1.  13.396  3.    8.403 

2.  10.884 

PROBLEM  VI. 
1.    18.184  3.    20.183 

3.  18.215 

PROBLEM  VIL 
1.    <£12. 168.  lO^d.  2.     £156.  U7J. 

PROBLEM  VIIL 

L    <£42.9s.  Id.  2.    <£0.0fe.2id. 

PROBLEM  IX. 
1.     jei72. 198. 3d.  2.     <;C924.  16b.  9;<i. 

An.  P.    jeiO.    3s.  4d»  An.  P.   ^^55.    4s.  2d. 

PROBLEM  X. 

1.  ,£16. 12s.  10^.  3.    «£19.  IsOd. 
An.  P.  £S.  128.  lOid.                  An.  P.  «£2.  50.  Od. 

2.  £183.  58.  7ld. 
Ad.  p.  i:i7. 28.  lid. 


THE   END. 


J'  6i0a»,  Printer,  76,  Fleet  SXreet^  Lomwm. 


